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Hello Sam,  Attached are the preliminary DRAFT results for pCBSA in the different groundwater
 levels.  I will work on getting the groundwater modelling results as soon as possible, as well as mass
 calculations.
 
If you need anything, feel free to shoot me an email.  You will see an out of office response, but I am
 periodically checking and will get you what you need as soon as I am able.
 
Hope you have a happy holiday, Cynthia W.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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From: Wetmore, Cynthia
To: Barton, Dana
Subject: extent of pCBSA in 2006 - last time we delineated it
Date: Thursday, November 20, 2014 3:02:00 PM
Attachments: pCBSA in the MBFC Gage 2007.pdf
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1 INTRODUCTION 



On behalf of Montrose Chemical Corporation of California (Montrose), this Monitoring and Aquifer 
Compliance Plan (MACP) addresses groundwater monitoring activities to be conducted at the Montrose 
Superfund Site (Site) in Los Angeles, California (Figure 1).  This MACP is being prepared in response to 
the draft Partial Consent Decree (CD) Statement of Work (SOW) for the Dual Site Groundwater Operable 
Unit, Operations and Maintenance (O&M).  The Partial CD is currently under negotiation, but the MACP 
is part of the remedy performance monitoring requirements for the Dual Site Groundwater Operable Unit.     



Montrose has worked with EPA since October 2012 to establish the scope of the MACP monitoring 
program.  Following a series of calls and meetings, Montrose submitted revised draft MACP tables and 
figures to EPA on November 8, 2013 (AECOM, 2013b).  EPA commented on the MACP scope and draft 
tables/figures in a letter dated December 18, 2013 (USEPA, 2013).  Montrose subsequently submitted 
responses to EPA comments in a letter dated March 17, 2014 (AECOM, 2014a) and a revised MACP 
scope of work for the first year of monitoring in a memorandum dated April 21, 2014 (AECOM 2014b).  
EPA has not yet commented on those submittals, and therefore, the scope of work presented in this 
MACP is consistent with the April 21, 2014 memorandum and associated Montrose responses to EPA 
comments.    



1.1 Background 



Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 
1947 to 1982, and the United States Environmental Protection Agency (USEPA) proposed the Site for the 
Superfund National Priorities List (NPL) in 1984.  Remedial investigations conducted at the Montrose 
Site have documented chemical impacts to groundwater including chlorobenzene, a volatile organic 
compound (VOC) and raw material used in the DDT manufacturing process (USEPA, 1998).   



The Montrose property is located in an industrialized area within the City of Los Angeles (Harbor 
Gateway) and is surrounded by other environmental sites including: 



• The former Boeing C-6 Facility is located north of the Montrose Property, and the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily trichloroethene (TCE). 



• The PACCAR and American Polystyrene Sites are located northeast of the Montrose Property, 
and the groundwater beneath those facilities is impacted with chlorinated VOCs, primarily TCE. 



• The former International Light Metals (ILM) facility is located northwest of the Montrose 
Property, and although not part of the Dual Site Groundwater Operable Unit, the groundwater 
beneath that facility is impacted with chlorinated VOCs, primarily TCE.   



• The Del Amo Superfund Site is located east of the Montrose Property, and the groundwater 
beneath that site is impacted with hydrocarbons, primarily benzene. 



• The Jones Chemical, Inc. (JCI) facility is located south of the Montrose Property, and the 
groundwater beneath that facility is impacted with chlorinated VOCs, primarily tetrachloroethene 
(PCE). 
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A site vicinity map showing the location of these facilities relative to the Montrose property is provided 
as Figure 2.  In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable 
Unit encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater 
remedy selected by EPA involved groundwater extraction, treatment, and re-injection (i.e., pump and 
treat).  Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA 
established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The 
groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver 
Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside 
of the TI Waiver Zone.  The groundwater remedy is currently under construction and scheduled to be 
concluded in November 2014.  A Partial Consent Decree (CD) for operation of the groundwater remedy 
is currently under negotiation with EPA.  This MACP was prepared as required under the Partial CD and 
in accordance with the monitoring requirements established in the ROD.   



1.2 Hydrogeology 



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from 
shallowest to deepest): 



Upper Bellflower Aquitard (UBF)/Water Table:  This water-bearing unit typically occurs from 
approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by 
interbedded layers of fine-grained sand and silt/clay.  The lower portion of the UBF, from approximately 
95 to 105 feet bgs, is predominantly composed of silty sand.  The horizontal hydraulic gradient across the 
UBA at the Site is typically less than 0.001 vertical feet per horizontal foot (ft/ft) and in a southerly 
direction as shown in Figure 3.   



The UBF is the uppermost water-bearing unit and is also called the Water Table Unit.  The UBF is also 
hydraulically consistent with the Middle Bellflower B Sand (MBFB) as defined at the Del Amo 
Superfund Site. 



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBF and typically occurs from 
approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with 
increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels 
only slightly deeper than in the UBF.  The horizontal hydraulic gradient in the MBFC is also typically 
less than 0.001 ft/ft and in a southeasterly direction as shown in Figure 4.  



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from 
approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates 
the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain 
size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined 
aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.  The horizontal hydraulic 
gradient in the Gage is also typically less than 0.001 ft/ft and in a southeasterly direction as shown in 
Figure 5.   



Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically occurs 
beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the two 
aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-grained 
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sand, while underlying portions are predominantly composed of well-graded sands, gravelly sands, and 
sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet deeper than in 
the Gage.  The horizontal hydraulic gradient in the Lynwood is typically only 0.0002 ft/ft and in a 
northeasterly direction as shown in Figure 6.         



1.3 Extent of Dissolved-Phase Chemicals 



Chlorobenzene and para-chlorobenzenesulfonic acid (pCBSA) are the two primary chemicals of concern 
for groundwater beneath and downgradient from the Montrose property.  Dichlorodiphenyltrichloroethane 
(DDT) is insoluble in water and has been infrequently detected at low concentrations in wells, located at 
or near the Montrose property, containing elevated concentrations of chlorobenzene (see Final Remedial 
Investigation Report, EPA, 1998 for details).  The extent of chlorobenzene and pCBSA in groundwater at 
the Site was last documented in 2012 and is briefly summarized as follows: 



Water Table:  Chlorobenzene has been detected in the UBF in concentrations up to 380,000 micrograms 
per liter (ug/L) at the Montrose property, which is approximately 95% of the solubility limit and 
substantially higher than the concentrations observed in the underlying water-bearing units.  This water-
bearing unit contains dense non-aqueous phase liquid (DNAPL), which is the primary source of 
chlorobenzene to the saturated zone at the site.  However, due to the low horizontal hydraulic 
conductivity of the UBF, dissolved chlorobenzene concentrations above the in-situ groundwater standards 
(ISGS; see Record of Decision, EPA, 1999) of 70 ug/L extend a limited distance of approximately 1,000 
feet downgradient from the Montrose property as shown in Figure 7.  



pCBSA has been detected in the UBF in concentrations up to 470,000 ug/L at the Montrose property.  
The extent of pCBSA in the UBF is similar to the extent of chlorobenzene as shown in Figure 8.  No 
ISGS was established for pCBSA, which is not a common environmental contaminant, but EPA 
established an injection limit of 25,000 ug/L for pCBSA as part of the Record of Decision for the 
Montrose Superfund Site (EPA, 1999).     



MBFC:  Chlorobenzene has been detected in the MBFC in concentrations up to 87,000 ug/L at the 
Montrose property.  The MBFC has a higher hydraulic conductivity than the UBF, and consequently, 
chlorobenzene concentrations above the ISGS extend a distance of approximately 4,700 feet 
downgradient from the Montrose property as shown in Figure 9. 



pCBSA has been detected in the MBFC in concentrations up to 130,000 ug/L downgradient from the 
Montrose property.  Due to its high solubility (relative to chlorobenzene), pCBSA extends up to a 
distance of approximately 5,400 feet downgradient from the Montrose property as shown in Figure 10.     



Gage Aquifer:  Chlorobenzene has been detected in the Gage in concentrations up to 16,000 ug/L and at a 
distance of approximately 4,300 feet downgradient from the Montrose property as shown in Figure 11.  
pCBSA has been detected in the Gage in concentrations up to 49,000 ug/L and at a distance of 
approximately 8,200 feet downgradient from the Montrose property as shown in Figure 12.    



Lynwood Aquifer:  Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-1) at 
a concentration below the ISGS (H+A, 2007) as shown in Figure 13.  pCBSA was also only detected in 1 
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of 7 Lynwood wells (LW-1) at a concentration of 390 ug/L (H+A, 2007) as shown in Figure 14.  Well 
LW-1 was installed in 1989 and is located near the center of the Montrose property.     



1.4 Description of Torrance Groundwater Remediation System (TGRS) 



The groundwater remedy for the Dual Site Operable Unit involves pumping, treating, and re-injecting 700 
gallons per minute (gpm) of groundwater from three water-bearing zones including: 
 



• Approximately 40 gpm from 3 Water Table extraction wells including UBA-EW-1, UBA-EW-3, 
and MBFB-EW-1.  Montrose submitted a modeling memorandum to EPA on June 18, 2014 
proposing to add well UBA-EW-3 and eliminate UBA-EW-2 from the remedy (AECOM, 2014c).  
EPA is currently considering this proposal; 



• Approximately 350 gpm from 5 MBFC extraction wells including BF-EW-1 through BF-EW-5.  
Montrose proposed to eliminate BF-EW-6 in the June 18, 2014 modeling memorandum; and 



• Approximately 310 gpm from 4 Gage Aquifer extraction wells including G-EW-1 through G-
EW-4.  A fifth Gage Extraction well, G-EW-5, was installed but found to exhibit unusually low 
yield and high drawdown.  Consequently, Montrose proposed to eliminate well G-EW-5 from the 
remedy in a memorandum dated April 21, 2014 (SSPA, 2014). 



 
Groundwater extracted from the above-referenced 14 wells will be conveyed through underground 
pipelines to the Montrose Property for treatment.  At the Montrose Property, the groundwater will be 
treated using a combination of advanced oxidation (HiPOx™), air stripping, and carbon adsorption to 
remove dissolved VOCs and pCBSA as needed to comply with the re-injection standards.  The treated 
groundwater will be pumped through additional conveyance pipelines to 7 Gage Aquifer injection wells 
located along the western and eastern flanks of the chlorobenzene plume including G-IW-1 through G-
IW-5, G-11 (in lieu of G-IW-6), and G-IW-7.  A map depicting the location of the groundwater 
extraction/injection well network and associated conveyance pipelines is provided as Figure 15.  An 
estimated 30 to 50 years of TGRS operations will be required in order to reduce chlorobenzene 
concentrations to below the ISGS level in all water-bearing units outside the TI Waiver Zone extent.  
 
1.5 Description of Monitoring Well Network 



There are 124 Montrose-owned monitoring wells located at and surrounding the Montrose Property 
including: 
 



• 40 Water Table monitoring wells including 10 DNAPL monitoring wells 
• 39 MBFC monitoring wells including two Lower Bellflower Aquitard monitoring wells 
• 38 Gage Aquifer monitoring wells including two Lower Gage monitoring wells 
• 7 Lynwood Aquifer monitoring wells 



 
Not all of these monitoring wells support characterization and delineation of the dissolved chlorobenzene 
plumes, and in a future workplan, Montrose will evaluate and propose to destroy or transfer any 
monitoring wells that do not support planned or future chlorobenzene and pCBSA monitoring activities.  
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Shell is currently conducting a similar evaluation for the monitoring wells associated with the Del Amo 
Superfund Site, and Montrose is in discussions with Del Amo regarding monitoring well transfer. 
 
Extensive monitoring well networks are additionally present at the Del Amo Superfund Site, Boeing C-6 
Facility, and ILM Site.  A smaller number of groundwater monitoring wells is present at the JCI, 
PACCAR, and American Polystyrene sites, although routine groundwater monitoring is not currently 
conducted at those facilities.  Additionally, the remedial investigations at the PACCAR and American 
Polystyrene sites are not yet complete.  The combined monitoring well network from all Responsible 
Parties and surrounding facilities is extensive and provides a comprehensive set of data for characterizing 
groundwater impacts and monitoring remedy progress at the Dual Site Groundwater Operable Unit. 
 
The Boeing and ILM sites are located north and northwest of the Montrose Property respectively.  The 
Del Amo Site is located east of the Montrose Property.  The dissolved TCE and benzene plumes overlap 
with the chlorobenzene plumes in some areas, and consequently, some of the monitoring wells serve to 
delineate more than one plume.  For example, Boeing samples wells that define the chlorobenzene plume 
extent north of the Montrose Property including CMW001 and CMW002.  Similarly, ILM samples wells 
that define the northwestern extent of the chlorobenzene plume including MW-3, MW-8, BF-1, and G-20.  
Shell samples wells that define the eastern extent of the chlorobenzene plume including PZL0025, 
SWL0058, and G-17.   
 
Boeing currently conducts semi-annual groundwater sampling and is expected to sample a total of 
approximately 48 monitoring wells in September 2014 and 75 monitoring wells in March 2015.  ILM 
conducts annual groundwater sampling and is expected to sample a total of approximately 54 monitoring 
wells in September 2014, including 12 wells owned by Montrose and Boeing.  In correspondence dated 
March 7, 2014 (URS, 2014), Shell proposed to sample a total of 82 monitoring wells as part of its 
baseline monitoring event to be conducted under a separate but parallel Partial CD.  Routine sampling of 
groundwater for the PACCAR and American Polystyrene facilities will be addressed by those responsible 
parties.  The combined monitoring well network for all the sites is more than 330 wells and serves to 
provide a comprehensive evaluation of groundwater impacts associated with the Dual Site Operable Unit.      
 
1.6 Monitoring Objectives 



The overall objective of the monitoring program is to collect reliable and sufficient groundwater data for 
monitoring remedy performance and demonstrating compliance with the objectives established in the 
ROD (USEPA, 1999).  The ROD established a series of monitoring program objectives specific to 
hydraulic containment, plume reduction, and pCBSA monitoring as detailed in the following sections.     



1.6.1 ROD Requirements 



EPA issued the Record of Decision (ROD) for the Dual Site Groundwater Operable Unit in March 1999.  
Section 13 of the ROD included monitoring objectives for hydraulic containment, plume reduction, and 
pCBSA monitoring.  The monitoring objectives specified in the ROD that are relevant to the MACP are 
re-iterated below for reference (not all aspects of the ROD provisions are reiterated here for purposes of 
brevity): 
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Hydraulic Containment Objectives (Provision 8.03.01 of the ROD) 
 



• Confirmation that contaminants within the containment zone have not left the zone; 



• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 
provisions in this ROD; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the containment zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in the overall system; 



• Evaluation of the effectiveness of partial containment of the TCE plume by hydraulic extraction 
and the degree of movement of TCE toward the boundary of the containment zone; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, and 
groundwater flow velocities within all of the affected hydrostratigraphic units at the Joint Site; 



• Reliable evaluation of gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 



 
Plume Reduction Objectives (Provision 9.04.02 of the ROD) 



 
• Data sufficient to reliably evaluate compliance with any and all requirements, standards, and 



provisions in this ROD; 



• Reliable estimates of the rate that the volume of contaminated groundwater with concentrations 
of contaminants above ISGS levels is being reduced; 



• Reliable estimates of the rate that mass of contaminants is being removed from the groundwater; 



• Reliable estimates of the pore volume flushing rates throughout the remaining plume that is not 
contaminated with concentrations of contaminants in excess of ISGS levels; 



• Reliable evaluation of the lateral and vertical movements of all contaminants of concern within 
the plume reduction zone; 



• Reliable evaluation of the lateral and vertical movements of benzene, TCE, and chlorobenzene in 
response to hydraulic extraction in all hydrostratigraphic units; 



• Data sufficient to determine groundwater levels, hydraulic gradients, reliable groundwater 
elevation contour maps, effects of any local pumping both on and off the Joint Site, drawdowns, 
and groundwater flow velocities within all of the effected hydrostratigraphic units at the Joint 
Site; 



• Reliable evaluation of the effectiveness of vertical and horizontal gradient control measures; and 



• Data sufficient to measure and verify drawdowns in the immediate vicinity of the NAPL sources 
due to pumping. 
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Monitoring Requirements for pCBSA (Provision 12.02 of the ROD) 
 



• Continued monitoring of the drawdown extent of the pCBSA distribution in all hydrostratigraphic 
units in which it occurs so that EPA can evaluate its proximity to production wells; 



• Continued monitoring of the side-gradient extent of the pCBSA distribution in all 
hydrostratigraphic units where it occurs so that EPA can evaluate the effect of aquifer injection of 
treated water which still contains some pCBSA. 



• Periodic measurements of pCBSA concentrations within the core of the pCBSA distribution to 
assess the effects of redistribution and dilution that occur as a result of aquifer injection of treated 
water which still contains some pCBSA. 



• Monitoring of water from the production wells in nearest proximity to the downgradient toe of 
the pCBSA distribution as identified in the approved monitoring plan. 



 
1.7 “Evergreen” Nature of MACP 



The MACP is not intended to be a highly prescriptive program that restricts future changes to the 
monitoring scope.  Instead, the MACP is intended to be an “evergreen” document, meaning that it 
includes sufficient flexibility to adapt the monitoring program to changes in contaminant concentrations 
and distributions.  As the groundwater remedy progresses, the distribution and concentration of 
contaminants in monitoring wells is expected to change.  The monitoring program will need to adapt to 
these changes in order to reliably characterize the nature and extent of contaminants in the various aquifer 
units.  If chlorobenzene concentrations increase above the ISGS levels at a perimeter monitoring well, an 
additional groundwater sample will be collected at a step-out location in order to meet the monitoring 
objectives.  Any such modification to the monitoring program would be communicated to EPA and the 
State in advance, but following their concurrence, would be implemented within the same monitoring 
event in order to meet the sampling objectives.  Additional modifications to the monitoring program, if 
any, will be included as recommendations in the Monitoring and Aquifer Compliance Reports.  
Additionally, the scope of the MACP will be revisited every five years as part of the 5-Year Remedy 
Review process.   
 
1.8 Coordination with Other Responsible Parties 



Montrose will coordinate groundwater monitoring activities with the other Responsible Parties to generate 
a single comprehensive set of data for monitoring groundwater conditions at the Dual Site Operable Unit 
and for compliance with the program objectives.  Montrose has effectively coordinated with the other 
Responsible Parties on past investigation activities including the 2012 groundwater monitoring event.  
Montrose will coordinate with the other Responsible Parties to monitor groundwater levels concurrently 
to ensure a reliable data set for evaluating drawdowns, hydraulic gradients, and direction of groundwater 
flow.  Montrose will also coordinate groundwater sampling with the other Responsible Parties to ensure 
that monitoring well samples are not missed or overlooked and to schedule sampling so that it generally 
occurs in the same month of the quarter. 
 











Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page 8 of 31  
 
ILM and Boeing already conduct groundwater monitoring events in March and September.  Montrose 
will coordinate with these parties to simultaneously conduct semi-annual and/or annual sampling events 
during the same periods.  Accordingly, the baseline sampling event will be conducted in September 2014 
consistent with the pre-existing groundwater monitoring schedule for the ILM and Boeing sites.  The first 
year semi-annual and annual sampling events will be conducted in March and September 2015 
respectively.  Subsequent annual sampling events will be conducted every September in coordination with 
the ILM, Boeing, and Del Amo sites.   
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2 GROUNDWATER MONITORING SCOPE AND FREQUENCY 



Groundwater samples will be collected from the TGRS extraction and monitoring wells throughout the 
groundwater remedy.  The sampling events identified in this MACP include the baseline or pre-
remediation, semi-annual and annual, and 5-Year Review.  As stated in the ROD, the groundwater 
remedy is expected to require approximately 50 years to achieve the plume reduction performance goals.  
The plume reduction performance goals established in the ROD for areas outside the TI Waiver Zone 
extent are as follows: 
 



• 33% reduction after 15 years 
• 66% reduction after 30 years 
• 99% reduction after 50 years 



 
An increased frequency of monitoring is required during the first year of TGRS operations, and therefore, 
both a semi-annual and annual sampling event will be conducted during the first year.  During subsequent 
years, only an annual sampling event will be conducted as the rate of change in groundwater conditions is 
expected to lessen.  The scope of work for each of these sampling events is described in the following 
sections.  A comprehensive summary of the sampling scope for each of the events is provided in Table 1.   
 
2.1 Coordination with TGRS Operations 



The TGRS extraction wells will be sampled in accordance with the Operations and Maintenance Plan, 
which is a required deliverable identified in the draft O&M Partial CD SOW and will be submitted to 
EPA under separate cover.  The extraction wells will be sampled more frequently than the monitoring 
wells, and Montrose will coordinate the sampling so that extraction and monitoring wells are sampled 
simultaneously when the two sampling programs coincide. 
 
The monitoring and operational programs are closely interrelated.  The TGRS extraction and injection 
wells will be operated in a manner that optimizes remedy performance, and the monitoring well data will 
be used to optimize the remedy performance over time.  Well flow rates, drawdowns, capture zones, and 
horizontal hydraulic gradients will be optimized using the water level data collected during the 
monitoring events.  Chlorobenzene plume reduction and hydraulic containment will be optimized using 
the monitoring well sample results.  TGRS operations will impact the groundwater monitoring data, and 
conversely, the monitoring data will be used to optimize TGRS operations.  MACR reports will include a 
brief status update on TGRS operations in order to retain this interrelationship in evaluating the 
monitoring data.              
 
2.2 Groundwater Level Gauging Scope 



Groundwater levels will be gauged in advance of every sampling event in accordance with the methods 
described in Section 3.1 of this MACP.  Groundwater levels will be gauged at all Montrose-owned wells 
in order to obtain the most comprehensive water level data possible for compliance with the monitoring 
objectives.  Groundwater level gauging will not be limited to the wells planned for sampling, which 
would not provide as comprehensive a data set. 
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Gauging of water levels in all the Montrose-owned wells will also be coordinated with the responsible 
parties as indicated above to ensure that water levels are monitored concurrently.  Montrose will share its 
water level data and coordinate with the other Responsible Parties in order to generate a single 
comprehensive set of groundwater elevation data for the entire Dual Site Groundwater Operable Unit.  A 
similar approach was used during the 2012 groundwater monitoring event in which a total of 215 wells 
were gauged by Montrose and Shell.  Including the planned groundwater monitoring conducted by 
Montrose, Shell, Boeing, and ILM, an estimated 333 monitoring wells will be gauged in September 2014 
including: 
 



• 169 Water Table wells (41 by Montrose) 
• 95 MBFC wells (40 by Montrose) 
• 62 Gage Aquifer wells (39 by Montrose) 
• 7 Lynwood Aquifer wells (7 by Montrose) 



2.3 Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
TGRS operations.  Therefore, the baseline sampling event will be comprehensive in order to fully 
characterize groundwater conditions prior to the remediation.  The objective of the 5-Year Review 
sampling events is to evaluate the remedy progress relative to baseline conditions.  Therefore, in order to 
provide sufficient data for a comprehensive comparison, the groundwater monitoring scope for the 
baseline and 5-Year Review events will be identical at first.  However, over the 50 year project lifecycle, 
the scope of both annual and 5 year sampling events is expected to decrease as the plumes shrink and the 
wellfield contracts. 
 
Montrose will sample a total of 82 monitoring wells and 13 extraction wells during the baseline and 5-
Year Review sampling events as shown in Table 1.  An additional 18 monitoring wells will be sampled 
by other Responsible Parties, resulting in a total of 113 wells being sampled during the baseline and 5-
Year Review events.  The monitoring scope by water-bearing unit is summarized as follows:  
 



Water Table (Figure 16) 



A total of 17 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 5 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume extent (8 wells), with the exception of DNAPL-impacted wells, and the 
majority of perimeter wells to reliably delineate the extent of chlorobenzene at the site (14 wells), 
including all 6 monitoring wells located downgradient of SWL0049.  One well (MW-2), located 
within the DNAPL-impacted area, is included for purposes of characterizing the dissolved 
chlorobenzene concentration.     



MBFC (Figure 17) 



A total of 27 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the baseline and 5-Year Review sampling events.  An additional 9 wells will be sampled by other 
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Responsible Parties.  This sampling scope includes all monitoring wells located within the 
chlorobenzene plume (19 wells) and nearly all perimeter wells (17 wells) to reliably delineate the 
extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded from 
these events because they are too remote from the chlorobenzene plume and do not contribute to 
delineation of chlorobenzene at the site. 



Gage Aquifer (Figure 18) 



A total of 32 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the baseline and 5-Year Review sampling events.  An additional 4 wells will be sampled 
by other Responsible Parties.  This sampling scope includes all monitoring wells located within 
the chlorobenzene plume (17 wells) and nearly all perimeter wells (19 wells) to reliably delineate 
the extent of the chlorobenzene at the site.  Only a few redundant perimeter wells are excluded 
from these events because they are too remote from the chlorobenzene plume and do not 
contribute to delineation of chlorobenzene at the site.   



Lynwood Aquifer (Figure 19) 



A total of 6 Lynwood Aquifer monitoring wells will be sampled by Montrose during the baseline 
and 5-Year Review sampling events.  This sampling scope includes source area monitoring well 
LW-1 (8.9 ug/L chlorobenzene in November 2012) located at the Montrose Property and five 
surrounding monitoring wells (LW-2, 4, 5, 6, and 7) where no chlorobenzene is typically 
detected.  These 6 wells will effectively characterize chlorobenzene impacts to the Lynwood 
Aquifer beneath and adjacent to the Montrose Property, if any.  One Lynwood Aquifer 
monitoring well is not expected to provide meaningful groundwater data and is excluded for the 
reasons identified in Appendix A.  



 
2.4 First Year (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and therefore, are excluded from these events.   
 
Montrose will sample a total of 59 monitoring wells and 14 extraction wells during the first year semi-
annual and annual sampling events as shown in Table 1.  An additional 13 monitoring wells will be 
sampled by other Responsible Parties, resulting in a total of 86 wells being sampled during the first year 
sampling events.  The monitoring scope by water-bearing unit and the rationale for excluding certain 
wells during the first year sampling events is summarized below: 
 



Water Table (Figure 20) 



A total of 14 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 2 wells will be 
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sampled by other Responsible Parties1.  This sampling scope includes nearly all monitoring wells 
located within the chlorobenzene plume (7 wells) and sufficient perimeter wells to reliably 
delineate the extent of chlorobenzene (9 wells).  A total of 4 Water Table monitoring wells are 
not expected to provide meaningful groundwater data during the first year semi-annual and 
annual sampling events and are excluded for the reasons identified in Appendix A. 



MBFC (Figure 21) 



A total of 23 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the first year semi-annual and annual sampling events.  An additional 8 wells will be sampled by 
other Responsible Parties.  This sampling scope includes nearly all monitoring wells located 
within the chlorobenzene plume (18 wells) and sufficient perimeter wells to reliably delineate the 
extent of the chlorobenzene (13 wells).  A total of 4 MBFC monitoring wells are not expected to 
provide meaningful groundwater data during the first year sampling events and are excluded for 
the reasons identified in Appendix A. 



Gage Aquifer (Figure 22) 



A total of 21 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the first year semi-annual and annual sampling events.  An additional 3 monitoring wells 
will be sampled other Responsible Parties.  This sampling scope includes nearly all monitoring 
wells located within the chlorobenzene plume (14 wells) and sufficient perimeter wells to reliably 
delineate the extent of the chlorobenzene (10 wells).  A total of 11 Gage Aquifer monitoring 
wells are not expected to provide meaningful groundwater data during the first year sampling 
events and are excluded for the reasons identified in Appendix A.     



Lynwood Aquifer (Figure 23) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the first year 
semi-annual and annual sampling events.  This well will provide vertical characterization of 
groundwater at the Montrose Property, where chlorobenzene concentrations are highest in the 
overlying aquifers.  The rationale for excluding the remaining 5 Lynwood Aquifer wells during 
the first year sampling events is provided in Appendix A.   



2.5 Second Year and Subsequent Years (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding certain wells during these 
sampling events is summarized below by water-bearing unit:   
  



                                                           
1 Although not part of the first year sampling scope, wells MW-8 and PZL0025 are expected to be sampled by other Responsible 
Parties. 
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Water Table (Figure 24) 



A total of 11 Water Table monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 2 wells will be sampled by other Responsible 
Parties.  This sampling scope includes a slightly reduced number of monitoring wells located 
within the chlorobenzene plume (5 wells) and perimeter wells (8 wells).  A total of 3 Water Table 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



MBFC (Figure 25) 



A total of 18 MBFC monitoring wells and 6 extraction wells will be sampled by Montrose during 
the second year annual sampling event and all subsequent annual sampling events (other than the 
5-Year Review events).  An additional 8 wells will be sampled by other Responsible Parties.  
This sampling scope includes the majority of monitoring wells located within the chlorobenzene 
plume (17 wells) and a slightly reduced number of perimeter wells (9 wells).  A total of 5 MBFC 
monitoring wells are not expected to provide meaningful groundwater data during the second 
year and subsequent events and are excluded for the reasons identified in Appendix A.   



Gage Aquifer (Figure 26) 



A total of 15 Gage Aquifer monitoring wells and 4 extraction wells will be sampled by Montrose 
during the second year annual sampling event and all subsequent annual sampling events (other 
than the 5-Year Review events).  An additional 3 monitoring wells will be sampled other 
Responsible Parties.  This sampling scope includes the majority of monitoring wells located 
within the chlorobenzene plume (12 wells) and a reduced number of perimeter wells (6 wells).  A 
total of 6 Gage Aquifer monitoring wells are not expected to provide meaningful groundwater 
data during the second year and subsequent events and are excluded for the reasons identified in 
Appendix A.     



Lynwood Aquifer (Figure 27) 



Monitoring well LW-1 located at the Montrose Property will be sampled during the second year 
annual sampling event and all subsequent annual sampling events (other than the 5-Year Review 
events), i.e., no reduction in scope from the first year sampling events.  This well will provide 
vertical characterization of groundwater at the Montrose Property, where chlorobenzene 
concentrations are highest in the overlying aquifers.   
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3 FIELD SAMPLING PLAN 



A field sampling plan (FSP) was previously established for the Montrose Superfund Site in advance of 
the 2004 groundwater sampling event (H+A, 2003a), a copy of which is provided in Appendix B for 
reference.  Many of the field sampling requirements established in that FSP is still valid today.  FSP 
related issues specific to the groundwater remedy monitoring program are identified in the following 
sections. 
 
3.1 Groundwater Level Gauging 



Water levels will be gauged using an electronic water level meter equipped with an audible alarm at the 
groundwater interface.  Water levels will be measured to the nearest 0.01 feet below top of casing (TOC) 
or designated survey point.  Two readings or more will be taken to ensure the repeatability of the water 
level, i.e., the same reading.   
 
The depth to water and survey point elevation will be used to report a groundwater elevation in feet above 
mean sea level.  The depth to water, survey point elevation, and groundwater elevation for each well will 
be tabulated and reported.  Groundwater levels and elevations will be based on the National Geodetic 
Vertical Datum (NGVD) 29.  The groundwater elevations for each aquifer unit will be mapped and 
contoured to indicate the direction of groundwater flow.  Groundwater levels in select wells from each 
water-bearing unit will be graphed versus time in order to evaluate water level trends (i.e., a hydrograph).  
Horizontal hydraulic gradients will be estimated from the groundwater elevation maps.  Vertical hydraulic 
gradients between water-bearing zones at co-located monitoring well locations will be estimated using the 
groundwater elevation data.   
 
3.2 Low Flow Sampling Methodology 



In contrast to the 2003 FSP, which used a 3 purge volume or macro purge approach, groundwater samples 
will be collected using low flow sampling methods under this MACP.  Low flow sampling methods are 
currently used to sample groundwater at the Boeing C-6 Facility and ILM Site.  Low flow sampling of the 
Montrose and Del Amo monitoring wells under this MACP will provide a consistent approach across the 
Dual Site Operable Unit. 
 
Low flow sampling methods will comply with established EPA protocols (USEPA, 1996).  A low flow 
bladder pump, such as the 1.75-inch QED Environmental Systems Sample Pro, Teflon™ tubing, and a 
compressed nitrogen cylinder will be used to collect groundwater samples from the middle of the well 
screen.  The pump will be positioned in the middle of the well screen, and the well purged at a low flow 
between 200 and 400 milliliters per minute.  The water level in the well will be gauged to ensure no or 
minimal drawdown during purging.       
 
Field parameters will be monitored during well purging to ensure stable groundwater conditions prior to 
sampling.  Groundwater quality monitoring instruments will be calibrated daily (prior to use) for 
monitoring the following parameters:  temperature, pH, electric conductivity, dissolved oxygen (DO), 
oxidation reduction potential (ORP), and turbidity.  Groundwater will be purged until at least one tubing 
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volume has been removed and temperature, pH, and electrical conductivity have stabilized within ±10% 
over three consecutive readings and turbidity is below 20 Nephelometric turbidity units (NTUs).  All 
groundwater data generated during well purging will be recorded on a field purge log, which will be 
signed by the field sampler and included in the Monitoring and Aquifer Compliance Reports.  The field 
purge log will document that acceptable low flow and minimal drawdown procedures were used during 
well sampling.   



Following purging, groundwater samples will be collected directly from the pump tubing using 
laboratory-supplied sample containers.  All groundwater sample containers will be filled completely with 
no void or trapped air space.         
 
3.3 Equipment Decontamination 



Before and after each use, the non-dedicated low flow bladder pump will be properly decontaminated.  
The stainless steel pump components will be decontaminated using a standard triple rinse approach and 
non-phosphate detergent.  The disposable pump bladder and sample tubing will be replaced.  Only 
distilled water will be used for equipment decontamination; no site or tap water will be used.  Equipment 
blank samples will be collected as described in Section 5.2 to evaluate the effectiveness of the equipment 
decontamination process.  Groundwater monitoring wells will be purged in order from lowest to highest 
concentration, to the extent feasible, based on dissolved VOC concentrations observed during the prior 
monitoring event.  This approach will reduce the potential for equipment cross-contamination of 
groundwater samples.   
 
3.4 Sample Containers 



Groundwater samples will be collected in laboratory-supplied sample containers including 40 milliliter 
volatile organics analysis (VOA) vials.  All laboratory-supplied sample containers will be pre-preserved 
as appropriate.  The quantity of samples and requested analyses will be communicated to the analytical 
laboratory in advance so they can provide the appropriate type and number of pre-preserved sample 
containers.  The sample containers will be inspected in the field prior to use, and any sample containers 
that are damaged or lack a required preservative will be rejected and not used.  Custody seals will not be 
used for this project to secure individual sample containers. 
 
3.5 Sample Numbering and Labeling 



Primary samples will be labeled with a well name prefix (e.g., MW1) and a date suffix (e.g., -091514).  
The samples will also be labeled with the sample date, time, and requested analyses.  Waterproof ink will 
be used for sample labeling.     
 
3.6 Chain of Custody Procedures 



Groundwater sample information will be recorded on a chain of custody (COC) following sample 
collection.  The COC will contain all information necessary for reliable handling and analysis of the 
groundwater samples including: 
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• Sample name 
• Sample date and time 
• Sample matrix 
• Number and type of containers 
• Preservatives, if any 
• Requested analyses 
• Requested turnaround time 
• Notes or additional comments/instructions, if any 
• Project name 
• Project Manager name and contact information 
• Field Sampler name, date, and signature 



 
All information recorded on the COC will be clear, legible, and recorded in permanent waterproof ink.  
Any changes to the COC must be recorded with a single line strikethrough and initialed by the field 
sampler.  Any changes made to the COC that are not initialed by the field sampler will be disregarded.  
Upon transfer of the groundwater samples to the analytical laboratory, the laboratory courier will 
countersign the COC.   
 
3.7 Sample Transfer/Courier 



Following collection and labeling, groundwater samples will be secured against breakage using foam, 
bubble wrap, or plastic bags, and placed on ice in a plastic cooler pending transfer to the laboratory 
courier.  The COC will be placed in a sealable plastic bag and taped to the cooler lid.  The cooler lid will 
be taped shut during sample transport to the laboratory, although no custody seals will be used to secure 
the cooler lid during this project.  Since the laboratories specified for this project are both local, all 
groundwater samples will be transferred by laboratory courier and picked up directly from the project site.  
None of the groundwater samples will be shipped by commercial courier.  Any containers that are broken 
during transport to the analytical laboratory will necessitate re-sampling.     
 
3.8 Monitoring Well Installation 



No new groundwater monitoring wells are required at this time to meet the monitoring objectives 
specified in the ROD.  There are over 300 existing groundwater monitoring wells at and surrounding the 
Dual Site Groundwater Operable Unit, and over 260 monitoring wells are expected to be sampled in 
September 2015 as part of the Baseline monitoring event (including wells sampled by Montrose, Shell, 
Boeing, and ILM).  The existing monitoring wells adequately delineate the chlorobenzene plumes in the 
affected water-bearing units and are expected to provide the necessary data to meet the monitoring 
objectives specified in the ROD.   
 
EPA had considered a new Gage Aquifer monitoring well south of G-26, a boundary well where 
chlorobenzene was detected at 120 ug/L in 2012.  However, chlorobenzene concentrations at G-26 have 
been declining and dropped to 64 ug/L in March 2014 (pre-baseline monitoring event), which is below 
the ISGS of 70 ug/L.  Therefore, providing that well G-26 continues to delineate the southern extent of 
the chlorobenzene plume, no new Gage monitoring well is warranted at this location. 
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However, the extents of the chlorobenzene plume in the various aquifer units are expected to be reduced 
over time during groundwater remedial operations.  Changes in the chlorobenzene plume extents over 
time may warrant installation of a limited number of new monitoring wells in select locations.  If a new 
monitoring well is determined to be required for chlorobenzene plume delineation, a Monitoring Well 
Installation and Sampling Workplan will be submitted to EPA within 60 days and in accordance with the 
Partial CD SOW.  The workplan will provide the rationale for the new monitoring well and will address 
well siting, permitting, access, safety, schedule, drilling, construction, development, and waste 
management.  The workplan will additionally address initial groundwater gauging, sampling, and 
analysis, and will refer to the methods established in this MACP or future addendums for purposes of 
consistency. 
 
Following EPA approval of the workplan, the new groundwater monitoring well will be installed, 
developed, and sampled.  These field activities will be documented in a Monitoring Well Installation and 
Sampling Completion Report.  The report will include, at a minimum, a written summary of the well 
installation activities, a lithologic log, a well construction diagram, a well development form, a well 
purging form, a copy of the groundwater sample analytical reports, surveyed well coordinates and 
elevation, a copy of the well installation permit, and waste management documentation.  The completion 
report will be submitted to EPA within 60 days following well installation activities.  The new monitoring 
well will be incorporated into the MACP program and included in all subsequent groundwater monitoring 
events.             
 
3.9 Monitoring Well Maintenance and Abandonment 



The monitoring wells will be maintained and, if necessary, abandoned in accordance with the Partial CD 
SOW as described below. 
 
3.9.1 Monitoring Well Maintenance 



The monitoring wells will be maintained over time to ensure their integrity and the quality of the 
groundwater data collected under this MACP.  The physical condition of the monitoring wells and 
associated cap/cover will be inspected during each sampling event.  The monitoring wells and associated 
covers must be maintained in good condition to prevent infiltration of rainwater, sediment, or other 
contaminants, and to ensure the quality and reliability of the groundwater data.  The total depth of the 
monitoring wells will be measured during each sampling event and checked against construction records.  
If there is significant sediment in the bottom of a well such that a substantial portion of the well screen is 
inaccessible, then the well will be redeveloped using mechanical methods including bailing, surging, 
swabbing, and pumping.  If necessary, more robust redevelopment methods may be employed including 
use of disinfectants, clay dispersants, or acids.  If one of the more robust redevelopment methods is used, 
a logging tool may also be used to evaluate any improvements in the well screen condition following 
redevelopment.  If any maintenance to the well cap or cover is required, the well condition will be 
photographed and repairs made as soon as reasonably possible.         
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The monitoring well condition will be reported on the field purge log (described in Section 3.2), which 
will be dated and signed by the field sampler.  Any redevelopment activities conducted at monitoring 
wells associated with this program will be documented on a redevelopment log.  Any maintenance 
conducted at the monitoring wells during a monitoring period will be documented and reported in the 
Monitoring and Aquifer Compliance Report for that period.   
 
3.9.2 Monitoring Well Abandonment 



No monitoring wells require abandonment at this time.  However, there are a handful of existing 
monitoring wells that are not expected to significantly contribute to the MACP program for the 
chlorobenzene plumes.  Montrose is currently evaluating these wells and may propose to abandon them or 
transfer ownership to another Responsible Party, if appropriate.  As the chlorobenzene plumes shrink, 
perimeter monitoring wells may also be abandoned or replaced within or nearer the new chlorobenzene 
plume extent.  Additionally, given the long duration of the groundwater remedy (50 years) and despite 
proper well maintenance practices, some of the monitoring wells may lose mechanical integrity prior to 
the conclusion of the remedy and require abandonment or replacement.     
 
If an existing monitoring well is determined to require abandonment and/or replacement, a Monitoring 
Well Abandonment Workplan will be submitted to EPA within 60 days in accordance with the Partial CD 
SOW.  The workplan will provide the rationale for abandoning or replacing the existing monitoring well 
and will address well permitting, access, safety, schedule, drilling, abandonment, waste management, and 
if appropriate, well replacement.   
 
Following EPA approval of the workplan, the existing groundwater monitoring well will be abandoned or 
replaced.  Groundwater monitoring wells will be abandoned and/or replaced in accordance with State of 
California and Los Angeles County Department of Public Health (DPH) requirements.  California Well 
Standards, Bulletins 74-81 and 74-90 (DWR, 1990), specifies abandonment and construction methods for 
groundwater monitoring wells.  Well abandonment and/or well construction permits will be obtained from 
the LA County DPH in advance of any field work.  For monitoring wells located in public streets, permits 
will be obtained from the Los Angeles City and County Department of Public Works for work within the 
public right of way.   
 
MBFC, Gage, and Lynwood Aquifer monitoring wells were constructed with permanently cemented 
conductor casings and will be abandoned in place by pressure grouting the screen and annular sand pack 
using a bentonite-cement grout to approximately 5 feet below surface or alternate depth specified by the 
City or County of Los Angeles.  The well materials within the upper 5 feet will be completely removed, 
and the surface replaced to match existing.  
 
Water Table wells were not constructed with permanent conductor casings, and in accordance with Los 
Angeles County requirements, the well will be overdrilled and the entire well casing removed.  Following 
casing removal, the borehole will be backfilled to surface with a bentonite-cement grout.  The surface will 
be replaced to match existing in accordance with access agreements, City standards, or County standards 
as required.   
 











Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page 19 of 31  
 
Replacement groundwater monitoring wells will be constructed in an identical fashion as the original 
well, accounting for minor changes in lithology and elevations between locations.  Monitoring well casing 
materials, screen intervals, annular seals, and sand pack will all be constructed in an identical manner as 
the original well.  Soils will be logged during well replacement in order to verify lithology and target 
screen intervals.  Replacement Water Table monitoring wells will be installed using hollow-stem auger 
methods, and replacement MBFC, Gage, and Lynwood Aquifer monitoring wells will be installed using 
mud-rotary drilling methods.  Following installation, replacement monitoring wells will be developed 
using a wireline rig and sampled for initial groundwater characterization in accordance with the methods 
specified in this MACP or subsequent addendums.  Remediation-derived waste generated during the well 
abandonment and/or replacement activities will be placed in a sealed container and sampled for 
characterization pending off-site transport and disposal in accordance with State and Federal 
requirements. 
 
These field activities will be documented in a Monitoring Well Abandonment Completion Report.  The 
report will include, at a minimum, a written summary of the well abandonment activities, a copy of the 
well abandonment permit, waste management documentation, and if appropriate, documentation relating 
to the well replacement (i.e., same documentation as specified in Section 3.8).  In accordance with the 
Partial CD SOW, the completion report will be submitted to EPA within 60 days following well 
abandonment and/or replacement.   
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4 GROUNDWATER ANALYSES 



Groundwater samples will be analyzed for the presence of chemical constituents by Calscience 
Environmental Laboratories, Inc. in Garden Grove, California or Test America, Inc. in Irvine, California.  
Both environmental laboratories are certified under the National Environmental Laboratory Accreditation 
Program (NELAP; Nos. 03220CA and 01108CA respectively) and the California Environmental 
Laboratory Accreditation Program (ELAP; Nos. 2803 and 2706 respectively).  Both laboratories have 
been used extensively for groundwater sample analysis during prior monitoring events and site-related 
investigation activities, and the most recent Quality Assurance Manuals for the two proposed analytical 
laboratories are provided in Appendix D.  Because the data quality generated by these laboratories during 
prior sampling events has been acceptable, no formal audit or performance evaluation (PE) sample 
analysis will be required in advance of the monitoring work conducted under this MACP.  However, 
Montrose reserves the right to conduct future laboratory audits, require PE sample analysis, or change 
environmental laboratories should the data quality be found unacceptable during future sampling events.  
Any future change in the analytical laboratory will be coordinated with and approved by EPA and the 
State in advance.       
 
All primary groundwater samples (for all events) will be analyzed for VOCs by EPA 8260B including 
fuel oxygenates (e.g., tert-butyl-alcohol).  Baseline and 5-Year Review monitoring event samples will 
additionally be analyzed for pCBSA by EPA 314.0 modified to comply with the ROD requirements; 
semi-annual and annual monitoring event samples will not be analyzed for pCBSA unless determined to 
be necessary by EPA.  Select groundwater samples may additionally be analyzed for other chemicals 
relevant to TGRS operations as needed, e.g., arsenic by EPA 6010B.  Groundwater samples will be 
analyzed in accordance with the requested analyses on the COC and within EPA recommended holding 
times.  Any results analyzed beyond EPA recommended holding times will either be qualified or rejected 
entirely, thereby requiring re-sampling.  Full raw laboratory data packages will be requested for at least 
10% of the primary samples.  Standard laboratory data packages will be provided for the remaining 90% 
of the primary samples.  Full raw data packages will include the case narratives, completed COC 
documentation, laboratory analysis results reporting forms, quality control (QC) summary forms, and the 
raw data generated from each analytical method performed, such as sample preparation sheets, instrument 
run logs, calibration data, chromatograms, calculation sheets, and instrument generated quantitation 
reports. 
 
4.1 Reporting Limits 



The laboratory reporting limits will be sufficiently low as to characterize chemical concentrations to 
levels comparable to the ISGS.  For undiluted samples, the environmental laboratory will achieve the 
minimum reporting limits specified in Table 2.  Estimated concentrations detected below the reporting 
limit but above the method detection limit will be reported by the laboratory and flagged with a “J”.  If 
necessary to quantify secondary contaminants to ISGS levels, multiple dilutions or runs will be conducted 
by the laboratory in an effort to accurately quantify the secondary contaminants. 
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4.2 Electronic Database 



Montrose will work cooperatively with EPA and the other Responsible Parties to establish a uniform 
electronic database for the groundwater monitoring data collected in accordance with this MACP.  An 
electronic database such as MS Access or equivalent will be used for the project, either a single electronic 
database for all Responsible Parties, or alternately, multiple databases of identical type and format.  All 
electronic data deliverables (EDDs) will be downloaded to the electronic database to eliminate the 
potential for errors during data entry.  Any data qualifiers added during validation will also be recorded in 
the electronic database.  The database will contain all monitoring data collected for the Dual Site 
Operable Unit and will be managed in accordance with the Data Management Plan, to be submitted under 
separate cover as required by the Partial CD SOW.  The Data Management Plan will identify the database 
software, the desired fields and format, and how electronic data will be uploaded.  The Data Management 
Plan will additionally address security and access protocols, database maintenance and quality assurance, 
and methods for downloading and/or generating reports, tables, or graphs of electronic monitoring data.  
The database will be provided or made available to all parties associated with the Dual Site Groundwater 
Operable Unit including EPA and the State.    
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5 QUALITY ASSURANCE PROJECT PLANNING 



A quality assurance project plan (QAPP) was previously established for the Montrose Superfund Site in 
advance of the 2004 groundwater sampling event (H+A, 2003b), a copy of which is provided in 
Appendix C for reference.  Many of the quality assurance requirements established in that QAPP are still 
valid today.  QAPP related issues specific to the groundwater remedy monitoring program are identified 
in the following sections and were prepared in accordance with EPA guidance (USEPA, 2002). 
 
5.1 Trip Blanks 



One trip blank will be placed in every cooler containing more than one primary groundwater sample for 
purposes of evaluating cross-contamination during transport of the samples to the laboratory.  Trip blanks 
will be provided by the analytical laboratory and labeled with the prefix “TB” and a date suffix, e.g., “-
091514”.  As a laboratory-certified clean water sample, the trip blanks will be listed as the first sample on 
every chain of custody containing more than one primary groundwater sample.  Trip blanks will be 
analyzed for VOCs by EPA 8260B.   
 
5.2 Equipment Blanks 



One equipment blank will be collected for every field work day where groundwater wells were purged 
using a non-dedicated pump.  Following decontamination of the sample pump between wells, distilled or 
laboratory-certified clean water will be poured over the pump and collected in laboratory supplied glass 
containers for purposes of evaluating cross-contamination from field sampling equipment.  Equipment 
blanks will be labeled with the prefix “EB“ and a date suffix, e.g., “-091514”.  Equipment blanks will be 
analyzed for the same chemicals and methods as the primary samples.  Equipment blank samples will be 
listed after the trip blank on the chain of custody where appropriate.  If only dedicated pumps were used 
to purge groundwater wells, then no equipment blank will be collected. 
 
5.3 Duplicates 



One duplicate groundwater sample will be collected for every 10 primary samples (a 10% frequency) in 
order to evaluate the precision of the groundwater data.  The duplicate sample will be collected, handled, 
and analyzed in an identical manner to the primary sample in order to evaluate the reproducibility of the 
groundwater data.  Duplicate samples will be labeled with a prefix of the well name and a suffix of “00”, 
e.g., a duplicate sample for MW-1 would be MW-100.  The duplicate sample will be listed on the chain of 
custody immediately after the primary sample.  The relative percent difference (RPD) between the 
primary and duplicate sample pairs will be calculated to evaluate groundwater data precision. 
 
5.4 Field Blanks 



Field blanks will be collected only under circumstances where groundwater samples have the potential to 
be impacted by chemicals present in ambient air.  Specifically, if samples are collected in area with 
chemical odors are present, adjacent to a generator, operating vehicles, or in the presence of any other 
VOC-generating source, then a field blank will be collected for purposes of evaluating cross-
contamination in the field during sampling.  Field blanks will be labeled with a prefix of “FB“ and a date 
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suffix, e.g., “-091514”.  Field blanks will be analyzed for VOCs by EPA 8260B.  If there are no ambient 
odors or sources of VOCs in the vicinity of the sampling area, then no field blank will be collected.   
 
5.5 Split Samples 



In contrast with the 2003 QAPP, no split samples will be collected during monitoring of the groundwater 
remedy for analysis by a third party laboratory.  The laboratories identified in this MACP have been used 
during prior sampling events and have demonstrated an acceptable level of analytical data quality.  
Additionally, the quality assurance measures identified in this MACP are expected to effectively 
demonstrate the quality of the laboratory data, and therefore, collection of split samples during monitoring 
of the groundwater remedy is unnecessary.  However, split samples may be collected in the future at the 
request of EPA or Montrose if necessary to verify laboratory data quality.     
 
5.6 MS/MSDs 



One matrix spike and matrix spike duplicate (MS/MSD) sample will be collected every 20 primary 
groundwater samples (a 5% frequency) to evaluate the precision and accuracy of the groundwater data.  
Following collection of the primary sample, additional groundwater samples will be collected in 
laboratory supplied glass containers and indicated as an MS/MSD sample in the notes section column of 
the chain of custody.  The MS/MSD samples will be spiked with known concentrations of target 
compounds and analyzed along with the primary samples.  The MS/MSD results will evaluated against 
the control limits for detection of the target compounds including percent recoveries (%R) for the MS and 
MSD samples and RPD for the MS/MSD sample pairs.  If necessary, the analytical laboratory will 
supplement the field supplied MS/MSD samples with laboratory supplied samples to comply with 
laboratory requirements for MS/MSD analysis (i.e., minimum 1 in 20 samples analyzed).   
 
5.7 Data Validation 



Data validation is a systematic process of reviewing and qualifying the analytical data presented against 
an established set of criteria.  Validation is performed to ensure the quality of collected data and to assess 
limitations on usability, as well as to evaluate laboratory compliance with specified methods and 
protocols.  The groundwater data will be validated in accordance with the site-specific Quality Assurance 
Project Plan (QAPP), the National Functional Guidelines for Superfund Organic Methods Data Review 
(USEPA, 2008), and the National Functional Guidelines for Inorganic Data Review (USEPA, 2004), as 
applicable to the analytical methods used during the project.  Data validation qualifiers will be assigned to 
all definitive-level data that do not meet analytical and quality control criteria.  Level III or Tier 2 
validation review will be performed on 100% of the groundwater samples.  Level IV or Tier 3 validation 
review will be performed on a minimum of 10% of the groundwater samples.   



However, if the analytical laboratories selected for this project consistently demonstrate high quality 
analytical data, then Montrose may propose to discontinue the Tier 3 validation review during future 
monitoring events.  The laboratories selected for this project have successfully characterized groundwater 
with an acceptable level of data quality during prior monitoring events.  Additionally, there is an 
extensive sampling history, and MACP monitoring results that are consistent with historical trends may 
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not warrant a Tier 3 validation review.  Instead, a high level validation review may be reserved for MACP 
monitoring results that are anomalous, if any.    



The following documentation and criteria will be evaluated during data validation:   



Organic Analyses 



 Case Narrative 
 Data Summary Sheets 
 Sample Custody 
 Holding Times 
 Initial and Continuing Calibrations 
 Laboratory and Field Blanks 
 Laboratory Control Sample (LCS) and LCS duplicate (LCSD) Recoveries and Relative Percent 



Differences (RPDs) 
 Matrix Spike/Matrix Spike Duplicates (MS/MSD) Recoveries and RPDs 
 Surrogate Recoveries for System Monitoring Compounds 
 Internal Standard Areas (SW8260B) 
 Target Compound Identification and Quantitation (Level IV only) 
 Method Detection Limits (MDL) and Reporting Limits (RL) 
 Instrument Run Logs  
 Sample Chromatograms (Level IV or Tier 3 only) 
 Sample Preparation Sheets 
 Field Duplicates 



Data validation qualifiers will be assigned by the data validator to all definitive-level data that failed to 
meet specified analytical and QC criteria according to requirements specified in the QAPP and the 
Functional Guidelines.  The qualifiers that will be used to flag validated and verify analytical data are 
summarized below:   



J  The analyte was reported as detected by the laboratory, the result is an 
estimate due to QC parameter exceeding specified control limits.   



UJ  The analyte was reported as ND by the laboratory, the result is an estimate 
due to QC parameter exceeding specified control limits.   



U (detected, but blank-
qualified) 



The analyte was tested for and detected above the MDL, but is considered 
non-detected (ND) at the reported value due to detection in an associated 
blank at a level greater than one-fifth the reported concentration in the 
sample.   



P The laboratory analysis of a project-specific performance evaluation (PE) 
sample did not meet the vendor-specified recovery criteria for this 
compound.  



R (unusable) The result is rejected due to QC failure or data quality limitations.  The 
presence or absence of the analyte in the sample cannot be verified, or the 
reported result is so severely compromised as to be unusable. 
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Instances where specified criteria are not met, if any, will be discussed in the respective Data Validation 
Reports (DVRs).  Data qualified as "R" will be considered rejected and unusable.  Data qualified with the 
"J" or “UJ” qualifiers will be considered estimated and usable within the constraints of the final data 
usability assessment.  Data qualified with the "U" qualifier will be considered non-detected at the reported 
value and usable to demonstrate the analyte is not present above the reported concentration.   
 
5.8 PARCC Data Quality Assessment 



The laboratory data quality will be assessed relative to the performance goals of precision, accuracy, 
representativeness, completeness, and comparability (PARCC) as follows:   



Precision 



Precision measures the reproducibility of the experimental value for the same parameter in the same 
sample under the same conditions.  The parameters evaluated to assess precision during the data 
validation process are the relative percent differences (RPDs) for MS/MSDs and field duplicates.  RPD 
control limits for MS/MSD pairs (20% for most VOCs) are specified in Table 3.  There are no RPD 
performance goals for duplicate sample pairs specified in the National Functional Guidelines for 
Superfund Organic Methods Data Review (USEPA, 2008), but typically, RPDs of less than 50% indicate 
good data precision.  The 2003 QAPP allowed RPDs up to 100% when chemical concentrations for either 
the primary or duplicate sample were within 10 times the reporting limit.  However, when chemical 
concentrations are within 5 times the reporting limit, RPDs will not be used to evaluate precision.  
Instead, the level of precision will be considered acceptable if the percent difference (%D) is less than 2 
times the reporting limit.   



Accuracy 



One of the major objectives of the data validation process is to evaluate the accuracy of the data collected.  
Accuracy measures the deviation between the reported or experimental value and the true value.  To 
assess accuracy, known concentrations of the analytes of interest will be spiked into samples and percent 
recoveries of the spiked analytes will be calculated.  The parameters evaluated to assess accuracy during 
the data validation process include surrogate recoveries where applicable, laboratory control samples, and 
matrix spike recoveries.  The acceptance limits specified by the laboratory for recoveries will be used to 
assess data accuracy as shown in Table 3.  Additional factors affecting accuracy such as calibration, 
analyte identification, and quantitation will also be reviewed.   



Representativeness 



Representativeness measures how accurately the sample data reflect the actual media and environmental 
conditions being measured.  Proper sampling protocols will be followed to ensure that samples collected 
represent the actual medium and that no contamination was introduced during sample collection.  Proper 
sample handling and preservation will be observed in the field to ensure that the samples maintain their 
integrity while being transported to the laboratory for analysis. 
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Completeness 



Completeness is defined as the percentage of data that are within the acceptance criteria for a given data 
set and are, therefore, considered valid.  Completeness is measured by comparing the total number of 
acceptable parameters (valid data) against the total number of parameters analyzed.  Valid or acceptable 
data consist of parameters that met all the QC acceptance criteria and parameters that were estimated and 
qualified as "J" or “UJ” and can still be used for their intended purpose.   
   



Comparability 



Comparability reflects the internal consistency of the measurements and how well the data set can be 
compared to another data set generated by a different organization.  The generation of comparable data 
requires the use of certified or approved laboratories and established and widely accepted protocols that 
produce comparable results.  Nationally accepted sampling and testing methods approved by the EPA will 
be used during the monitoring program to ensure a high degree of comparability. 



 



  











Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page 27 of 31  
 
6 REPORTING 



Monitoring and aquifer compliance reports (MACRs) will document the groundwater monitoring, 
gauging, sampling, and analytical results for purposes of assessing remedy performance and 
demonstrating compliance with ROD requirements.  The MACRs will meet the reporting requirements 
established in the Partial CD for TGRS O&M, and at a minimum, will include: 
 



• Text summary of groundwater gauging, sampling, and analytical results 
• Evaluation of compliance with ROD requirements for hydraulic containment, plume reduction, 



and pCBSA monitoring 
• Tabulated groundwater depth to water and elevation data  
• Evaluation of horizontal and vertical hydraulic gradients 
• Sample matrix table 
• Tabulated laboratory results 
• Tabulated quality control sample results (blanks, duplicates, and MS/MSD results) 
• Groundwater elevation contour maps, one for each of four water-bearing units 
• Hydrograph of select wells in each of four water-bearing units (for evaluating water level trends) 
• Chlorobenzene isoconcentration contour maps for each of four water-bearing units 
• pCBSA isoconcentration contour maps for each of four water-bearing units, if analyzed 
• Graphs of chlorobenzene and pCBSA versus time for select wells in each of four water-bearing 



units (for evaluating concentration trends)  
• Data quality assessment (PARCC analysis) 
• Detailed data validation reports 
• Well purge forms 
• Documentation of monitoring well maintenance, if any (e.g., photographs or redevelopment log) 
• Electronic copies of laboratory reports 



 
Montrose will coordinate and collaborate with the other Responsible Parties to provide either a single, 
comprehensive MACR for all sites, or alternately, multiple MACRs that are consistent in format, 
nomenclature, and data presentation.  The groundwater elevation maps will reflect the cumulative data set 
from all Responsible Parties, and if separate MACRs are submitted, Montrose will work collaboratively 
with the other Responsible Parties to present identical sets of groundwater elevation contours.  Montrose 
will provide chlorobenzene and pCBSA isoconcentration maps and data evaluation, and it is assumed that 
Shell will provide benzene isoconcentration maps and data evaluation.  Similarly, it is assumed that the 
TCE Responsible Parties will provide TCE isoconcentration maps and data evaluation.  Montrose will not 
be responsible for presenting or evaluating the distribution of benzene, TCE, or other dissolved 
contaminants not associated with the Montrose Site.   
 
Although the overall remedy performance will be re-evaluated as part of the routine 5-Year Reviews, 
each MACR will include an evaluation of compliance with ROD requirements for hydraulic containment, 
plume reduction, and pCBSA monitoring.  Each sampling event is expected to generate valuable data in 
evaluating and optimizing the performance of the groundwater remedy.  Therefore, the groundwater data 
will not only be reported but evaluated against the remedy performance objectives.  Any 
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recommendations for optimizing the remedy performance or modifying the monitoring program, based on 
the groundwater data, will be provided in each MACR.      
 
Additional documentation may be submitted in the MACRs as warranted by the groundwater data and 
sampling program activities within any particular monitoring period.  Examples of such additional 
documentation include: 
 



• Well abandonment documentation 
• Well installation or replacement documentation including well location map, borelog, well 



construction diagram, and well development log 
• Hydraulic or aquifer test well data 
• Updated lithologic cross-sections, if appropriate 



 
MACRs will be submitted to EPA and the State within approximately 90 days of receiving the final 
laboratory data package for each sampling event.  This schedule will provide sufficient time to complete 
tabulation, mapping, validation, and evaluation of the groundwater data as well as collaboration with the 
other Responsible Parties. 
 
6.1 Containment Transgressions 



Upon receipt of laboratory results, the groundwater data from each sampling event will be evaluated for 
evidence of containment transgressions, if any.  Containment transgressions refer to adverse migration of 
chemicals outside the containment zone or TI Waiver extent, either laterally or vertically.  The 
groundwater remedy is intended to hydraulically contain dissolved chemicals within the TI Waiver Zone 
extent while simultaneously shrinking the plume outside the TI Waiver Zone.  Any adverse migration of 
chemicals outside the TI Waiver Zone extent would be counter-productive to the remedy and 
protectiveness requirements.  Due to the time critical nature of the issue, any potential adverse migration 
will be promptly reported to EPA.  Although the routine MACRs will document containment 
transgressions, if any, and the associated corrective action, initial reporting of the issue would be 
accelerated ahead of the routine monitoring report schedule. 
 
6.2 5-Year Reviews 



In addition to the semi-annual and annual MACRs, a comprehensive review of the groundwater remedy 
performance and protectiveness will be conducted every 5 years in accordance with EPA requirements.  
The reviews will be conducted in accordance with the Comprehensive 5-Year Review Guidance (USEPA, 
2001) including site inspections, project personnel interviews, protectiveness evaluation, evaluation of 
new information or toxicity data, and overall evaluation of the remedy performance relative to the original 
decision documents.  To support the review process, the groundwater model will be updated if needed to 
predict future remedy performance and estimate pore volume flushing rates.  Updating of the computer 
model is not anticipated between 5-Year Reviews unless warranted by site conditions.  In addition to the 
routine MACR, a separate 5-Year Review Report will be generated and a public notice issued.  
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6.3 Flow Model Recalibration 



As requested by EPA, the groundwater flow model will be recalibrated in 2015 following establishment 
of stable pumping water levels.  TGRS operations will be intermittent during the startup and testing phase 
of the remedy, but stable pumping water levels are expected to be established shortly after the startup and 
testing phase.  Groundwater level gauging data from the first monitoring event with stable TGRS 
operations, likely either the March or September 2015 event, will be used to recalibrate the groundwater 
flow model.  Early recalibration of the flow model will allow use of this valuable predictive model during 
the first 5 years of the remedy, i.e., in lieu of waiting for the first 5-Year Review to recalibrate the flow 
model. 
 
6.4 Production Well Surveys 



A survey of drinking water production wells within the area of impact at the Dual Site Operable Unit will 
be conducted in accordance with Provision 16.03 of the ROD.  A preliminary well survey was previously 
conducted at the Dual Site Operable Unit as documented in Section 7.5 and Figure 7-8 of the ROD (EPA, 
1999).  No drinking water production wells were identified within the area of chlorobenzene impacts to 
groundwater.  The nearest drinking water production wells were located between 0.5 and 1 miles from the 
toe of the chlorobenzene plume in the MBFC, but these production wells were primarily screened in the 
Silverado Aquifer which occurs at approximately 450 feet bgs at the Dual Site Operable Unit (i.e., below 
Lynwood Aquifer).   
 
In accordance with the ROD and Partial CD, the survey will be updated and will include any drinking 
water production wells within: 
 



1. The areal extent of the dissolved chlorobenzene plume; 
2. The areal extent of detected pCBSA concentrations in groundwater; and 
3. The area within ¼-mile of the two above areas. 



 
The well survey report will be submitted to EPA in accordance with the deliverables schedule established 
in the Partial CD SOW.  Any drinking water production wells identified within the three areas defined 
above, if any, will be sampled initially and every 5 years thereafter and tested for the presence of 
dissolved chemicals associated with the Dual Site Operable Unit including pCBSA.  The results of the 
initial production well sampling will be reported to EPA under separate cover.  However, Montrose may 
elect to combine the production well sampling results with the 5-Year Review MACR, as appropriate. 
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



UBA MW-1 63 - 73 130,000 X X X X ‐‐ ‐‐ ‐‐ ‐‐ X
UBA MW-2 66.7 - 76.7 380,000 X -- -- X -- -- -- -- X
UBA MW-3 64.4 - 74.4 <2.0 X X X X X -- -- -- X
UBA MW-4 64.9 - 74.9 18,000 X X X X -- -- -- -- X
UBA MW-5 61.5 - 72.5 480 X X -- X -- -- -- -- X
UBA MW-6 65 - 80 26 X X X X -- -- -- -- X
UBA MW-7 65 - 80 <200 -- -- -- -- X -- -- -- X
UBA MW-8 65 - 80 3.5 X -- -- X X -- -- -- X
UBA MW-9 66 - 81 200 X X -- X -- -- -- -- X
UBA MW-10 62 - 77 <2.0 X -- -- X -- -- -- -- X
UBA MW-11 62 - 77 930 X X X X -- -- -- -- X
UBA MW-12 61 - 76 2,800 X X X X -- -- -- -- X
UBA MW-13 62 - 77 3,700 -- -- -- -- -- -- -- -- X
UBA MW-14 58 - 73 380 -- -- -- -- -- -- -- -- X
UBA MW-16 59 - 76 <4.0 X X X X -- -- -- -- X
UBA MW-17 65 - 81 <2.0 -- -- -- -- X -- -- -- X
UBA MW-19 63 - 79 <1 X -- -- X -- -- -- -- X
UBA MW-20 57 - 73 <20,000 -- -- -- -- -- -- -- -- X
UBA MW-21 54 - 70 <1 -- -- -- -- -- -- X -- X
UBA MW-22 57 - 73 <2 X X X X -- -- -- -- X
UBA MW-23 60 - 75 <0.50 X X -- X -- -- -- -- X
UBA MW-24 49 - 64 <1.0 X X X X -- -- -- -- X
UBA MW-25 56 - 71 59 -- -- -- -- -- -- -- -- X
UBA MW-26 59 - 74 <2.0 X X X X -- -- -- -- X
UBA MW-27 59 - 75 <2.0 -- -- -- -- -- -- X -- X
UBA MW-28 54 - 71 <50 X -- -- X -- -- X -- X
UBA MW-29 57 - 73 <1000 -- -- -- -- -- -- X -- X
UBA MW-30 54 - 70 <1 X X X X -- -- -- -- X
UBA MW-31 64.5 - 79.5 7.8 X X X X X -- -- -- X
UBA PZL0025 43.5 - 63.5 <1 X -- -- X -- -- X X
UBA SWL0049 42-66 12,000 X X X X -- -- -- -- X
UBA UBE-1 60.7 - 90.7 360,000 -- -- -- -- -- -- -- -- X
UBA UBE-2 72 - 82 -- -- -- -- -- -- -- -- -- X
UBA UBE-3 68 - 88 -- -- -- -- -- -- -- -- -- X
UBA UBE-4 62 - 92 -- -- -- -- -- -- -- -- -- X
UBA UBE-5 75 - 85 -- -- -- -- -- -- -- -- -- X
UBA UBT-1 60 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-2 50 - 91 -- -- -- -- -- -- -- -- -- X
UBA UBT-3 60 - 91 220,000 -- -- -- -- -- -- -- -- X
UBA UBI-1 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA UBI-2 45 - 90 -- -- -- -- -- -- -- -- -- X
UBA MBFB-OW-1 80 - 96 -- -- -- -- -- X -- -- -- X



Rationale      



E of plume near waste pits; part of Del Amo program



Aquifer Unit 



Monitor SE corner of Montrose Property
Located in Former CPA; part of DNAPL monitoring program
Monitor western plume extent; part of ILM monitoring program 
Monitor N boundary of Montrose Property
Monitor E boundary of Montrose Property



Delineate downgradient extent SE of Montrose Property



Delineate downgradient extent of plume
Delineate downgradient extent of plume
Remote downgradient well S of Torrance Blvd
Delineate downgradient extent of plume
E of plume near Del Amo; part of Del Amo program



W of plume; part of ILM monitoring program



Delineate downgradient extent of plume



Delineate E extent of plume
Delineate E extent of plume on Jon St
Delineate E extent of plume at LADWP
Adjacent to MBFB-EW-1
Delineate downgradient extent of plume



E of plume at Del Amo; part of Del Amo program
E of plume at Del Amo; part of Del Amo program



Monitor S of Montrose Property; LADWP ROW
LNAPL present in well; part of ILM monitoring program
Monitor upgradient of plume; part of ILM monitoring program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well



Wells to be 
Gauged by 
Montrose



DNAPL extraction well



Delineate N extent of plume at GLJ Holdiings
Delineate NE and upgradient extent of plume



W of plume on Denker Ave; part of ILM program
N of plume at Boeing
Remote upgradient well at Del Amo
E of plume at Del Amo; part of Del Amo program



DNAPL extraction well



Delineate downgradient extent of plume



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Observation well near BF-IW-1; part of ILM program



DNAPL extraction well
DNAPL extraction well
DNAPL extraction well
HD pilot injection well at Montrose Property
HD pilot injection well at Montrose Property
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



BFS BF-1 113.5 - 124 11 X X X X X -- -- -- X
BFS BF-2 114 - 124.5 77,000 X X X X -- -- -- -- X
BFS BF-3 113.5 - 124 6,100 X X -- X -- -- -- -- X
BFS BF-4 112 - 123 15,000 X (X) -- X -- -- -- -- X
BFS BF-5 122 - 132 3.9 X X -- X -- -- -- -- X
BFS BF-6 115 - 125 9,100 -- -- -- -- -- -- -- -- X
BFS BF-7 106 - 116 23,000 -- -- -- -- -- -- -- -- X
BFS BF-9 107 - 128 19,000 X X X X -- -- -- -- X
BFS BF-10 120 - 130 21 X X X X -- -- -- -- X
BFS BF-11 104 - 124 5,600 X X X X -- -- -- -- X
BFS BF-12 110 - 120 1,500 X X X X -- -- -- -- X
BFS BF-13 117 - 137 <120 -- -- -- -- -- -- X -- X
BFS BF-14 111 - 121 730 X X X X -- -- -- -- X
BFS BF-15 98 - 113 10,000 X X X X -- -- -- -- X
BFS BF-16 103 - 124 3,000 X X X X -- -- -- -- X
BFS BF-17 100 - 120 3,800 X X X X -- -- -- -- X
BFS BF-19 128 - 133 <2.0 X X X X -- -- -- -- X
BFS BF-20 110 - 129 1,700 X X X X X -- -- -- X
BFS BF-21 96 - 121 1,500 X X X X -- -- -- -- X
BFS BF-22 87 - 117 45 X X X X -- -- -- -- X
BFS BF-23 101 - 116 2.9 X X -- X -- -- -- -- X
BFS BF-24 96 - 121 26,000 X X X X -- -- -- -- X
BFS BF-25 94 - 104 <0.5 X X X X -- -- -- -- X
BFS BF-26 90 - 105 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-27 101 - 121 <0.5 X (X) -- X -- -- -- -- X
BFS BF-28 92 - 110 <0.5 X X -- X -- -- -- -- X
BFS BF-29 100 - 120 200 X X X X -- -- -- -- X
BFS BF-30 82 - 113 <0.5 X -- -- X -- -- -- -- X
BFS BF-31 105 - 135 1 X X X X -- -- -- -- X
BFS BF-32A** 65 - 115 <2.0 X X -- X -- -- -- -- X
BFS BF-33** 60 - 100 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-34 106 - 126 <40 -- -- -- -- X -- -- -- X
BFS BF-35 105.5 - 126 1,500 X X X X -- -- -- -- X
BFS BF-36 111 - 126 <0.5 -- -- -- -- -- -- -- -- X
BFS BF-OW-1 110 - 122 20 X -- -- X X -- -- -- X
BFS BF-OW-3 70 - 120 14,000 -- -- -- -- -- -- -- -- X
BFS BF-OW-4 138 - 173 - -- -- -- -- -- -- -- -- X
BFS CMW001 99-124 7,900 X X X X -- X -- --
BFS CMW002 99-124 32,000 X X X X -- X -- --
BFS G-02WC -- 1,200 X X X X -- -- X X
BFS LBF-OW-2 135 - 137 - -- -- -- -- -- -- -- -- X
BFS LBF-OW-3 134 - 136 47,000 -- -- -- -- -- -- -- -- X
BFS MWC017 100-125 1.2 X X X X -- X -- --
BFS MWC021 97-122 <1 X X X X -- X -- --
BFS SWL0027 119-135 <1 X (X) -- X -- -- -- -- X
BFS SWL0033 124.3 - 140 4,400 X X X X -- -- X --
BFS SWL0058 118.1 - 127.7 360 X X X X -- -- X X



Observation well near BF-IW-1; part of ILM program



Delineate NW plume boundary; part of ILM program
Source area well along S boundary of Montrose Property
Source area well at Montrose Property
Source area well near BF-EW-5 at Montrose Property
Delineate NE plume boundary at Jon St
Delineate plume SE of Montrose Property at LADWP ROW
Adjacent to BF-EW-1
Source area well at Montrose Property
Delineate E boundary of plume
Delineate plume N of BF-EW-4
Delineate eastern boundary of plume



Delineate NE plume boundary on Francisco St
Delineate W plume boundary; part of ILM program



Observation well adjacent to BF-EW-2
Observation well adjacent to G-EW-3
Delineate plume N of CMW002; part of Boeing program
Delineate N of Montrose Property; part of Boeing program



Delineate N extent of plume; part of Boeing program



Delineate W of BF-EW-3
Delineate S plume boundary



Delineate SW boundary of plume
Delineate S of BF-22



Remote ND well SW of plume; screened across zones 



Delineate E plume boundary; part of Del Amo program



Delineate SW boundary of plume



Delineate plume SE of Montrose Property
Delineate plume center SE of Montrose Property
Delineate S boundary of plume
Delineate plume downgradient of BF-EW-2



Upgradient well; redundant to BF-1; part of ILM program
Delineate N plume boundary; W of CMW002
Remote ND downgradient sentinel well



Downgradient of BF-25; historically ND
Delineate toe of plume
Delineate toe of plume



LBF observation well adjacent to BF-EW-1
LBF observation well adjacent to BF-EW-2



Delineate plume SE of Montrose Property
Delineate E extent of plume at Alpine Village (BF-IW-2)
Delineate N extent of plume; part of Boeing program



Delineate NE plume boundary; part of Del Amo program



Sentinel well W of plume; screened across multiple zones



Delineate plume center N of BF-EW-2
Delineate toe of plume



Delineate E extent of plume



E of plume and adjacent to G-11; part of Del Amo program
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Gage BL-13C 154-164 1,200 X X X X X -- -- --
Gage G-1 140.5 - 161 990 X -- -- X -- -- -- -- X
Gage G-2 155 - 175.5 16,000 X X X X -- -- -- -- X
Gage G-3 145.5 - 166 470 X X -- X -- -- -- -- X
Gage G-4 154 - 194 71 X X X X -- -- -- -- X
Gage G-5 151 - 190 3,500 X X X X -- -- -- -- X
Gage G-6 149 - 190 1,500 -- -- -- -- -- -- -- -- X
Gage G-8 140 - 180 580 X X X X -- -- -- -- X
Gage G-9 171 - 213 73 X X X X -- -- -- -- X
Gage G-11* 177 - 217 20 X -- -- -- -- -- -- -- X
Gage G-12 158 - 198 1,100 X X X X -- -- -- -- X
Gage G-13 157 - 197 3,900 X -- -- X -- -- -- -- X
Gage G-14 155 - 195 <1 X -- -- X -- -- -- -- X
Gage G-15 142 - 182 13 X -- -- X -- -- -- -- X
Gage G-16 145 - 185 <2.0 X X -- X -- -- -- -- X
Gage G-17 172 - 212 280 X X X X -- -- X X X
Gage G-18 161 - 201 2.9J X (X) -- X -- -- -- -- X
Gage G-19A 160 - 200 20 X X X X -- -- -- -- X
Gage G-20 155 - 175 <2.0 X X X X X -- -- -- X
Gage G-21 149 - 169 <10 X X -- X -- -- -- -- X
Gage G-22 152 - 192 700 -- -- -- -- -- -- -- -- X
Gage G-23 148 - 178 <0.50 X X X X -- -- -- -- X
Gage G-24 138.3 - 178.3 750 X X X X -- -- -- -- X
Gage G-25 124 - 164 30 X X X X -- -- -- -- X
Gage G-26 132 - 172 120 X X X X -- -- -- -- X
Gage G-27 124 - 164 <0.50 X X -- X -- -- -- -- X
Gage G-28 148 - 188 <0.50 X -- -- X -- -- -- -- X
Gage G-29 157 - 197 1.5 X -- -- X -- -- -- -- X
Gage G-30 135 - 165 <0.50 X X -- X -- -- -- -- X
Gage G-31 145 - 175 <0.50 -- -- -- -- -- -- -- -- X
Gage G-32 160 - 190 <0.50 X -- -- X -- -- -- -- X
Gage G-33 143 - 173 2.5 X -- -- X -- -- -- -- X
Gage G-34 147 - 187 <0.50 -- -- -- -- -- -- -- -- X
Gage G-35 150 - 190 0.51 X X X X -- -- -- -- X
Gage G-OW-1 140 - 185 <1 -- -- -- -- X -- -- -- X
Gage G-OW-3 145 - 155 2,200 X X X X -- -- -- -- X
Gage G-OW-4 138 - 173 2,200 -- -- -- -- -- -- -- -- X
Gage SWL0026 195-210 17 X X X X -- -- -- --
Gage SWL0034 -- 6,600 X X X X -- -- -- -- X
Gage SWL0063 172-187 <1.0 X -- -- X -- -- X X



Lower Gage LG-1 88.5 - 209 8.6 X X -- X -- -- -- -- X
Lower Gage LG-2 185 - 205 120 X (X) -- X -- -- -- -- X



NE of plume at Del Amo; part of Del Amo program
Delineate plume center SE of Property on Budlong Ave
Delineate E extent of plume at Alpine Village (BF-IW-2)



Delineate plume at N boundary of Montrose Property
Source area well at SE corner of Montrose Property



Delineate NE boundary of plume on Jon St
Delineate plume center E of Property on LADWP ROW
Adjacent to G-EW-1
Delineate SW boundary of plume



Delineate E boundary of plume; part of Del Amo program
Delineate E boundary of plume



Delineate W of Montrose Property; part of ILM program



Delineate W of plume at Farmer Bros



Delineate W boundary of plume; part of ILM program
Delineate N boundary of plume; historically ND
Adjacent to G-EW-2
Delineate S boundary of plume
Delineate N of G-EW-3



Delineate toe of plume
Observation well near G-IW-1; part of ILM program
Observation well on Royal Blvd near G-EW-5
Observation well adjacent to G-EW-3



SE sentinel well at Montrose Property; adjacent to G-2



Remote ND well; far downgradient of plume
pCBSA monitoring well
Sentinel well W of plume and G-25
Remote ND well S of Carson St



Delineate W boundary of plume
Delineate S of G-EW-3
Sentinel ND well S of plume and G-23
Sentinel ND well SE of plume and S of G-35



Sentinel well at center of Montrose Property



Located between G-EW-4 and G-EW-5



Delineate SE boundary of plume
NE of plume; being converted to injection well
Delineate plume center SE of Property on Catalina St
Delineate plume center SE of Property on Budlong Ave



Delineate SW boundary of plume



Sentinel ND well SW of plume



Delineate NE of plume on Francisco St



Delineate plume at S boundary of Montrose Property



pCBSA monitoring well
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Table 1
Groundwater Sampling Matrix



Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site



Rationale      Aquifer Unit 
Wells to be 
Gauged by 
Montrose



Well ID Screen Interval 



Baseline
Year 1 Semi-
Annual and 



Annual



Year 2+ 
Annual 



Five Year 
Review ILM Boeing



Sampling Event      



Del Amo 
Annual



Del Amo 
'Baseline and 



5-Year



 MCB 
Concentration   



(µg/L)



Lynwood LW-01 230 - 250 8.9 X X X X -- -- -- -- X
Lynwood LW-02 232 - 252 0.06 X (X) -- X -- -- -- -- X
Lynwood LW-03 238 - 259 0.15 -- -- -- -- -- -- -- -- X
Lynwood LW-04 225 - 245 <2 X (X) -- X -- -- -- -- X
Lynwood LW-05 230 - 250 <2 X (X) -- X -- -- -- -- X
Lynwood LW-06 235 - 255 <2 X (X) -- X -- -- -- -- X
Lynwood LW-07 230 - 250 <2 X (X) -- X -- -- -- -- X



100 82 58 99 13 4 11 5 127
82 79 45 81



Notes:



(X) = The need to sample these wells will be evaluated based on a review of the baseline data and will be performed as approved by the regulatory agencies
MCB = Monochlorobenzene
ug/L = Micrograms per liter
All sampling events exclude 14 TGRS extraction wells to be sampled at startup and routinely thereafter in accordance with Operation & Maintenance Plan
*Well G-11 will be converted to a TGRS injection well and will not be sampled following the baseline event



Wells to be Sampled by Montrose:



X = Well to be included in sampling event



Total Wells Per Event:



Sentinel well at Montrose Property; adjacent to LG-2
E sentinel well at LADWP; adjacent to G-5



SE sentinel well at WM; adjacent to G-6
Sentinel well at N Montrose boundary; adjacent to G-1
Sentinel well at E Montrose boundary; near MW-5
Sentinel well at S Montrose boundary; adjacent to G-3



NE sentinel well at Francisco Ave; adjacent to G-14
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Acetone 10 3.5
Benzene 0.50 0.32
Bromobenzene 0.50 0.33
Bromochloromethane 1.0 0.38
Bromodichloromethane 0.50 0.20
Bromoform 0.50 0.34
Bromomethane 1.0 0.38
2-Butanone 5.0 2.9
n-Butylbenzene 0.50 0.34
sec-Butylbenzene 0.50 0.23
tert-Butylbenzene 0.50 0.38
Carbon Disulfide 1.0 0.44
Carbon Tetrachloride 0.50 0.22
Chlorobenzene 0.50 0.14
Chloroethane 0.50 0.34
Chloroform 0.50 0.22
Chloromethane 0.50 0.22
2-Chlorotoluene 0.50 0.34
4-Chlorotoluene 0.50 0.33
Dibromochloromethane 0.50 0.24
1,2-Dibromo-3-Chloropropane 5.0 2.9
1,2-Dibromoethane 0.50 0.34
Dibromomethane 0.50 0.34
1,2-Dichlorobenzene 0.50 0.17
1,3-Dichlorobenzene 0.50 0.17
1,4-Dichlorobenzene 0.50 0.31
Dichlorodifluoromethane 1.0 0.24
1,1-Dichloroethane 0.50 0.19
1,2-Dichloroethane 0.50 0.18
1,1-Dichloroethene 0.50 0.20
c-1,2-Dichloroethene 0.50 0.24
t-1,2-Dichloroethene 0.50 0.26
1,2-Dichloropropane 0.50 0.24
1,3-Dichloropropane 1.0 0.24



1.0 0.42
0.50 0.28
0.50 0.18
0.50 0.35
0.50 0.32
10 2.6



0.50 0.42
0.50 0.14
1.0 0.38
5.0 2.7
1.0 0.41



Table 2



Monitoring and Aquifer Compliance Plan



1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene



Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



2,2-Dichloropropane
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Parameter Reporting Limit               
(ug/L)



Method Detection Limit        
(ug/L)



Table 2



Monitoring and Aquifer Compliance Plan
Laboratory Reporting and Method Detection Limits1



VOCs by EPA Method 8260B



0.50 0.38
0.50 0.32
0.50 0.24
0.50 0.22
0.50 0.22
0.50 0.26
0.50 0.25
0.50 0.25
0.50 0.19
0.50 0.26
0.50 0.32
0.50 0.23
0.50 0.25
1.0 0.25
0.50 0.15
0.50 0.33
5.0 2.2
0.50 0.27
0.50 0.24
0.50 0.39
0.50 0.29
10 4.1



0.50 0.24
0.50 0.22
0.50 0.24
50 17



Notes:
1 Undiluted groundwater sample; limits for diluted samples will be higher.
ug/L = Micrograms per liter



Styrene
n-Propylbenzene



1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene



Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
Ethanol



Methyl-t-Butyl Ether (MTBE)



1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene
o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane



1,1,1,2-Tetrachloroethane



Page 2 of 2











Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Acetone 80 - 120 40 - 140 20 ---
Benzene 80 - 120 80 - 120 20 ---
Bromobenzene 80 - 120 75 - 125 20 ---
Bromochloromethane 80 - 120 65 - 135 20 ---
Bromodichloromethane 80 - 120 75 - 120 20 ---
Bromoform 80 - 120 70 - 130 20 ---
Bromomethane 80 - 120 30 - 145 20 ---
2-Butanone 80 - 120 30 - 150 20 ---
n-Butylbenzene 77 - 123 70 - 135 20 ---
sec-Butylbenzene 80 - 120 70 - 125 20 ---
tert-Butylbenzene 80 - 120 70 - 130 20 ---
Carbon Disulfide 80 - 120 35 - 160 20 ---
Carbon Tetrachloride 74 - 134 65 - 140 20 ---
Chlorobenzene 80 - 120 80 - 120 20 ---
Chloroethane 80 - 120 60 - 135 20 ---
Chloroform 80 - 120 65 - 135 20 ---
Chloromethane 80 - 120 40 - 125 20 ---
2-Chlorotoluene 80 - 120 75 - 125 20 ---
4-Chlorotoluene 80 - 120 75 - 130 20 ---
Dibromochloromethane 80 - 120 60 - 135 20 ---
1,2-Dibromo-3-Chloropropane 80 - 120 50 - 130 20 ---
1,2-Dibromoethane 79 - 121 80 - 120 20 ---
Dibromomethane 80 - 120 75 - 125 20 ---
1,2-Dichlorobenzene 80 - 120 70 - 120 20 ---
1,3-Dichlorobenzene 80 - 120 75 - 125 20 ---
1,4-Dichlorobenzene 80 - 120 75 - 125 20 ---
Dichlorodifluoromethane 80 - 120 30 - 155 20 ---
1,1-Dichloroethane 80 - 120 70 - 135 20 ---
1,2-Dichloroethane 80 - 120 70 - 130 20 ---
1,1-Dichloroethene 78 - 126 70 - 130 20 ---
c-1,2-Dichloroethene 80 - 120 70 - 125 20 ---
t-1,2-Dichloroethene 80 - 120 60 - 140 20 ---
1,2-Dichloropropane 79 - 115 75 - 125 20 ---
1,3-Dichloropropane 80 - 120 75 - 125 20 ---



80 - 120 70 - 135 20 ---
80 - 120 75 - 130 20 ---
80 - 120 70 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 75 - 125 20 ---
80 - 120 55 - 130 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 55 - 140 20 ---
80 - 120 60 - 135 20 ---
80 - 120 55 - 140 20 ---
80 - 120 70 - 130 20 ---
80 - 120 65 - 135 20 ---
80 - 120 80 - 130 20 ---
80 - 120 65 - 130 20 ---
80 - 120 45 - 150 20 ---
80 - 120 75 - 120 20 ---
80 - 120 55 - 140 20 ---



Isopropylbenzene



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



2,2-Dichloropropane
1,1-Dichloropropene
c-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2-Hexanone



p-Isopropyltoluene
Methylene Chloride
4-Methyl-2-Pentanone
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
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Parameter LCS %R MS %R MS/MSD RPD Surrogate %R



Table 3
Laboratory Control Limits1



Monitoring and Aquifer Compliance Plan
VOCs by EPA Method 8260B



80 - 120 65 - 135 20 ---
80 - 120 65 - 130 20 ---
80 - 120 80 - 130 20 ---
80 - 120 75 - 125 20 ---
79 - 127 70 - 125 20 ---
80 - 120 60 - 145 20 ---
80 - 120 75 - 125 20 ---
80 - 120 75 - 130 20 ---
80 - 120 75 - 130 20 ---
80 - 120 10 - 150 20 ---
72 - 132 50 - 145 20 ---
80 - 120 75 - 130 20 ---
80 - 120 80 - 120 20 ---
69 - 123 65 - 125 20 ---
63 - 123 46 - 154 35 ---
59 - 137 81 - 123 20 ---
69 - 123 74 - 122 20 ---
70 - 120 76 - 124 20 ---
28 - 160 60 - 138 35 ---



--- --- --- 68 - 120
--- --- --- 80 - 127
--- --- --- 80 - 128
--- --- --- 80 - 120



Notes:
1 Based on Control Limits Established by Calscience Environmental Laboratories
LCS = Laboratory Control Spike
MS = Matrix Spike
MSD = Matrix Spike Duplicate
%R = Percent Recovery
RPD = Relative Percent Difference



1,2,4-Trichlorobenzene



o-Xylene



1,1,1-Trichloroethane
1,1,2-Trichloro-1,2,2-Trifluoroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl Chloride
p/m-Xylene



Toluene-d8



Ethanol
1,4-Bromofluorobenzene
Dibromofluoromethane
1,2-Dichloroethane-d4



Methyl-t-Butyl Ether (MTBE)
Tert-Butyl Alcohol (TBA)
Diisopropyl Ether (DIPE)
Ethyl-t-Butyl Ether (ETBE)
Tert-Amyl-Methyl Ether (TAME)
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Appendix A 
Groundwater Monitoring and Aquifer Compliance Plan 
Montrose Superfund Site Page A-1  
 
Rationale for Monitoring Well Exclusions 



This appendix presents the rationale for excluding certain wells from the groundwater monitoring scope 
as indicated in Sections 2.3 through 2.5 of the Monitoring and Aquifer Compliance Plan (MACP) for the 
Montrose Superfund Site in Los Angeles, California.  This rationale is presented as requested by EPA in 
comments dated December 18, 2013 (USEPA, 2013) regarding the draft MACP scope submitted on 
November 8, 2013 (AECOM, 2013b).   
 
The groundwater monitoring events specified in the MACP include the baseline event, the first year 
events (semi-annual and annual), second year and subsequent events (annual), and 5-Year review events.  
The monitoring objectives vary between events, and therefore, it is reasonable that the monitoring scopes 
also vary in accordance with the objectives.  There are some monitoring wells that are not expected to 
provide meaningful data relative to the monitoring objectives, and the rationale for excluding those wells 
is presented below by sampling event and water-bearing unit.     
 
Baseline and 5-Year Review Sampling Events 



The objective of the baseline sampling event is to establish groundwater conditions prior to the start of 
Torrance Groundwater Remediation System (TGRS) operations.  Therefore, the baseline sampling event 
will be comprehensive in order to fully characterize groundwater conditions prior to the start of 
remediation.  The objective of the 5-Year Review sampling events is to evaluate the remedy progress 
relative to baseline conditions.  Therefore, in order to provide sufficient data for a comprehensive 
comparison, the groundwater monitoring scope for the baseline and 5-Year Review events will be 
identical at first.  One Lynwood Aquifer monitoring well is not expected to provide meaningful 
groundwater data during these sampling events and is excluded for the reasons identified below. 
 
Lynwood Aquifer 



LW-3:  This monitoring well is located northeast of the Montrose Property and is co-located with 
monitoring well G-14 in the overlying Gage Aquifer, where no chlorobenzene is detected (<1 ug/L).  This 
upgradient monitoring well was sampled 9 times between 1989 and 2012, and chlorobenzene was 
typically non-detectable (<1 ug/L) over this period.  A chlorobenzene concentration of 0.15 B,J ug/L was 
detected in November 2012, although the detection was consistent with blank contamination.  The vertical 
extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose 
Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-14 (<1 ug/L).  
The lateral extent of chlorobenzene in the Lynwood Aquifer northeast and upgradient from LW-1 will be 
characterized at LW-6.  Therefore, sampling of LW-3 is unnecessary and is excluded from the baseline 
and 5-Year Review events.     



First Year Sampling Events (Semi-Annual and Annual) 



The groundwater remedy is expected to require 30 to 50 years to reduce chlorobenzene concentrations 
outside the TI Waiver Zone to ISGS levels.  Plume reduction performance goals are identified in 
Provision 9.03.04 of the ROD at 15, 25, and 50 years.  Although a comprehensive sampling program is 
warranted for the baseline and 5-Year Review events, it is unnecessary to replicate the comprehensive 
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program during the first year and subsequent annual sampling events given the long-term nature of the 
groundwater remedy.  There are some wells that are not expected to provide meaningful data during the 
first year sampling events, and the rationale for excluding these wells during the first year sampling 
events is summarized below by water-bearing unit. 
 
Water Table Unit 



MW-2:  This monitoring well is located in the mobile DNAPL source area at the Montrose Property.  
This well was sampled 11 times between 1985 and 1988, and chlorobenzene was detected at elevated 
concentrations up to 380,000 ug/L in 1988.  The chlorobenzene concentration at this well is expected to 
remain close to the solubility limits for many years due to the presence of DNAPL, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-10:  This monitoring well is located northeast and upgradient from the Montrose Property.  This well 
was sampled 20 times between 1989 and 2006, and no chlorobenzene above the ISGS has been detected 
at this well since 1998.  The chlorobenzene concentration at this upgradient well is expected to remain 
non-detectable or below the ISGS following the start of TGRS operations, and therefore, sampling of this 
well during the first year sampling events is unnecessary. 



MW-19:  This monitoring well is located north and upgradient from the Montrose Property.  This well 
was sampled 21 times between 1990 and 2009, and chlorobenzene was between <1 and 9 ug/L (typically 
<1 or <2 ug/L).  The chlorobenzene concentration at this upgradient well is expected to remain non-
detectable or significantly below the ISGS following the start of TGRS operations, and therefore, 
sampling of this well during the first year sampling events is unnecessary. 



MW-28:  This monitoring well is located east/northeast and upgradient of the Montrose Site.  This well 
was sampled 18 times between 1991 and 2006, and no chlorobenzene has been detected in this well since 
1993.  Dissolved VOCs associated with the Del Amo Superfund Site have been historically detected in 
this well.  The chlorobenzene concentration at this well is expected to remain non-detectable following 
the start of TGRS operations, and therefore, sampling of this well during the first year sampling events is 
unnecessary. 



Middle Bellflower C Sand (MBFC) 



BF-4:  This monitoring well is located at the Montrose Property and in close proximity to extraction well 
BF-EW-5, which will be sampled more frequently during TGRS operations.  This well is also surrounded 
by monitoring wells BF-2, BF-3, and BF-9, which will be sampled during the first year events.  
Chlorobenzene concentrations at the Montrose Property will be adequately characterized by the other 
wells, and therefore, sampling of BF-4 during the first year would be redundant and is unnecessary.  This 
well was sampled 32 times between 1987 and 2008, and chlorobenzene was between 12,000 to 42,000 
ug/L.    



BF-27:  This monitoring well is located outside the toe of the chlorobenzene plume and southwest of 
monitoring wells BF-25 and BF-28.  Chlorobenzene concentrations at the toe of the plume will be 
adequately characterized by wells BF-25 and BF-28, and therefore, sampling of BF-27 during the first 
year events would be redundant and is unnecessary.  This well was sampled 7 times between 1991 and 
2012, and no chlorobenzene has been detected in this well. 
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BF-30:  This monitoring well is located southwest of BF-22, which delineates the extent of the 
chlorobenzene plume in this area.  Providing that the chlorobenzene concentration at BF-22 remains 
below the ISGS, sampling of BF-30 would be redundant and is unnecessary.  This well was sampled 9 
times between 1991 and 2012, and no chlorobenzene has been detected in this well. 



SWL0027:  This monitoring well is located east of the chlorobenzene plume and is co-located with 
injection well BF-IW-2.  This well was sampled 10 times between 1993 and 2004, and no chlorobenzene 
has been detected in this well.  Although Montrose is not currently planning to inject groundwater into 
BF-IW-2 (due to its limited capacity), the chlorobenzene concentration at this location is expected to 
remain non-detectable following the start of TGRS operations, and therefore, sampling this well during 
the first year events is unnecessary. 



Gage Aquifer 



G-1:  This monitoring well is located at the northern boundary of the Montrose Property.  Wells G-20 and 
G-21 delineate the northern extent of the chlorobenzene plume in the Gage Aquifer, and wells G-2 and G-
3 characterize the dissolved chlorobenzene concentrations at the Montrose Property.  Therefore, sampling 
well G-1 during the first year events would not provide any useful data for characterizing the extent of the 
chlorobenzene plume that is not already provided by the other wells. This well was sampled 17 times 
between 1987 and 2004, and chlorobenzene was between 170 and 990 ug/L. 



G-11:  This monitoring well will be converted to an injection well and connected to the TGRS system.  
Since this well will receive treated groundwater from the TGRS system, the chlorobenzene concentration 
at this well will be less than the ISGS as required by the ROD.  There is no merit in sampling well G-11 
following the baseline sampling event.  This monitoring well was sampled 21 times between 1989 and 
2006, and chlorobenzene was between <1 and 20 ug/L.     



G-13:  This monitoring well is located in close proximity to extraction well G-EW-4, which will be 
sampled more frequently during TGRS operations.  Therefore, sampling well G-13 during the first year 
events would be redundant and is unnecessary.  This monitoring well was sampled 19 times between 
1989 and 2009, and chlorobenzene was between 1,100 and 4,400 ug/L.     



G-14:  This monitoring well is located northeast of the Montrose Property.  This well was sampled 17 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The extent of the 
chlorobenzene plume in this area is adequately characterized during the first year by G-21 to the west and 
G-4 to the south.  Sampling of G-14 during the first year events is unnecessary.   



G-15:  This monitoring well is located at the Farmer Brothers Property and south of the Montrose 
Property.  This well was sampled 4 times between 1991 and 2004, and chlorobenzene was between 11 
and 19 ug/L.  The extent of the chlorobenzene plume south of the Montrose Property will be characterized 
by G-16 and G-25, and therefore, sampling of G-15 during the first year events is unnecessary. 



G-18:  This monitoring well is located east of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations in this area are adequately delineated by G-19A to the west and SWL0026 
to the east, and therefore, sampling of this well during the first year events is unnecessary.  This 
monitoring well was sampled 8 times between 1991 and 2012, and chlorobenzene was between <1 and 
2.9 ug/L. 
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G-28:  This monitoring well is located outside the toe of the chlorobenzene plume in the Gage Aquifer.  
chlorobenzene concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and 
therefore, sampling of G-28 during the first year events is unnecessary.  This monitoring well was 
sampled 5 times between 2005 and 2012, and chlorobenzene was between <0.5 and 2.6 ug/L. 



G-32:  This monitoring well is located well outside the toe of the chlorobenzene plume in the Gage 
Aquifer, approximately 3,000 feet southeast of the chlorobenzene plume extent.  chlorobenzene 
concentrations at the toe of the plume are adequately characterized by G-27 and G-35, and therefore, 
sampling of G-32 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and no chlorobenzene has been detected in this well.  



G-33:  This monitoring well is located southwest of the Farmer Brothers Property.  chlorobenzene 
concentrations in this portion of the Gage Aquifer are characterized by well G-25 (30 ugL), and therefore, 
sampling of G-33 during the first year events is unnecessary.  This monitoring well was sampled 4 times 
between 2005 and 2012, and chlorobenzene was between <2 and 3 ug/L.   



SWL0063:  This monitoring well is located at the Del Amo Superfund Site and north of the 
chlorobenzene plume in the Gage Aquifer.  Chlorobenzene concentrations north of the chlorobenzene 
plume at the Del Amo Site are adequately characterized by SWL0036, and therefore, sampling of 
SWL0063 is unnecessary.  This monitoring well was sampled 2 times in 2006 and 2012, and no 
chlorobenzene has been detected in this well.  



LG-2:  This Lower Gage monitoring well is co-located with Lynwood Aquifer monitoring well LW-1, 
which will be sampled during the first year events.  Therefore, sampling LG-2 is unnecessary to 
characterize the vertical extent of chlorobenzene in the saturated zone.  This monitoring well was sampled 
7 times between 1989 and 2004, and chlorobenzene was between 120 and 390 ug/L. 



Lynwood Aquifer 



LW-2:  This monitoring well is located east of the Montrose Property and is co-located with monitoring 
well G-5 in the overlying Gage Aquifer.  This monitoring well was sampled 13 times between 1989 and 
2012, and chlorobenzene was typically non-detectable (<1 ug/L) over this period.  An chlorobenzene 
concentration of 0.06 B,J ug/L was detected in November 2012, although the detection was consistent 
with blank contamination.  The vertical extent of chlorobenzene in the Lynwood Aquifer will be 
characterized at LW-1 located at the Montrose Property, where chlorobenzene concentrations in the 
overlying Gage are higher than at G-5 (3,900 ug/L).     



LW-4:  This monitoring well is located southeast of the Montrose Property and is co-located with 
extraction well G-EW-1 in the overlying Gage Aquifer.  This monitoring well was sampled 7 times 
between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located at the Montrose Property, 
where chlorobenzene concentrations in the overlying Gage are the highest. 



LW-5:  This monitoring well is located at the northern boundary of the Montrose Property and is co-
located with monitoring well G-1 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 
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Montrose Property, where chlorobenzene concentrations in the overlying Gage are higher than at G-1 
(990 ug/L). 



LW-6:  This monitoring well is located in the northeast corner of the Montrose Property.  This monitoring 
well was sampled 5 times between 1991 and 2006, and no chlorobenzene has been detected in this well.  
The vertical extent of chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the 
center of the Montrose Property, where chlorobenzene concentrations in the overlying Gage Aquifer are 
higher than in the northeast corner.   



LW-7:  This monitoring well is located at the southern boundary of the Montrose Property and is co-
located with monitoring well G-3 in the overlying Gage Aquifer.  This monitoring well was sampled 4 
times between 1991 and 2006, and no chlorobenzene has been detected in this well.  The vertical extent of 
chlorobenzene in the Lynwood Aquifer will be characterized at LW-1 located in the center of the 
Montrose Property, where chlorobenzene concentration in the overlying Gage Aquifer are higher than at 
G-3 (470 ug/L). 



Second Year and Subsequent Sampling Events (Annual) 



The rate of change in groundwater conditions is expected to lessen in the second year and subsequent 
years.  Therefore, only one annual monitoring event will be conducted during those years in order to 
evaluate remedy progress relative to the ROD performance criteria (with first milestone at 15 years).  
There are some wells that are not expected to provide meaningful data during the second year and 
subsequent years (except for 5-Year Reviews), and the rationale for excluding these wells during the 
second year and subsequent sampling events is summarized below by water-bearing unit.   



Water Table Unit 



MW-5:  This monitoring well is located in the northeast corner of the Montrose Property and is 
upgradient from the Water Table extraction wells.  This well was sampled 21 times between 1985 and 
2004, and chlorobenzene was detected at 480 ug/L in 2004.  The chlorobenzene concentration at this 
upgradient well is expected to decline following the start of TGRS operations, and therefore, sampling of 
this well during the second year and subsequent annual monitoring events is not expected to provide any 
meaningful groundwater data. 



MW-9:  This monitoring well is located north of the Montrose Property and is upgradient from the Water 
Table extraction wells.  This well was sampled 18 times between 1989 and 2009, and no chlorobenzene 
was detected at this well in 2008 and 2009 (<10 ug/L).  The chlorobenzene concentration at this 
upgradient well is expected to remain below the ISGS following the start of TGRS operations, and 
therefore, sampling of this well during the second year and subsequent annual monitoring events is not 
expected to provide any meaningful groundwater data. 



MW-23:  This monitoring well is one of six perimeter Water Table wells located southeast of the 
chlorobenzene plume.  This well was sampled 18 times between 1989 and 2012, and no chlorobenzene 
has ever been detected in this well (<0.5 ug/L in 2012).  The other five perimeter monitoring wells in this 
area adequately delineate the extent of chlorobenzene in the water table, and therefore, sampling of this 
well during the the second year annual event and subsequent annual events (except for 5-Year Review) is 
unnecessary. 
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MBFC 



BF-3:  This monitoring well is located at the Montrose Property and upgradient from extraction well BF-
EW-5.  Chlorobenzene concentrations at the Montrose Property will be adequately characterized by BF-2, 
BF-9, and BF-EW-5 (all of which exhibit higher chlorobenzene concentrations than BF-3), and therefore, 
sampling of BF-3 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 15 times between 1987 and 2006, and chlorobenzene was 6,100 
ug/L in 2006. 



BF-5:  This monitoring well is located east of the Montrose Property, east of the chlorobenzene plume, 
and upgradient/cross-gradient from MBFC extraction wells.  Chlorobenzene concentrations at this well 
are expected to remain below ISGS levels following the start of TGRS operations, and therefore, 
sampling of BF-5 during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary.  This well was sampled 23 times between 1989 and 2006, and chlorobenzene has been 
below the ISGS since 1995 (3.9 ug/L in 2006). 



BF-23:  This monitoring well is located southeast of the Montrose Property and east of the chlorobenzene 
plume.  Chlorobenzene concentrations at this well are expected to remain below ISGS levels following 
the start of TGRS operations, and therefore, sampling of BF-23 during the second year and subsequent 
annual events (except for 5-Year Review) is unnecessary.  This well was sampled 18 times between 1991 
and 2006, and the chlorobenzene concentration has been below the ISGS since 1994 (1.3 ug/L in 2006). 



BF-28:  This monitoring well is located southeast of the chlorobenzene plume (toe of plume) and is 
redundant to monitoring well BF-25.  Sampling of BF-28 during the second year and subsequent annual 
events (except for 5-Year Review) is unnecessary.  This well was sampled 9 times between 1991 and 
2012, and chlorobenzene has never been detected at this well in concentrations exceeding the ISGS (<0.5 
ug/L in 2012). 



BF-32A:  This monitoring well is located southwest of Farmer Brothers and west of the chlorobenzene 
plume.  This well was sampled 8 times between 1995 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding the ISGS since 1996 (<2 ug/L in 2006).  The concentration at this well is 
expected to remain below the ISGS following the start of the TGRS operations, and therefore, sampling 
of BF-32A during the second year and subsequent annual events (except for 5-Year Review) is 
unnecessary. 



Gage Aquifer 



G-3:  This monitoring well is located at the southern boundary of the Montrose Property and upgradient 
of extraction well G-EW-1.  This well was sampled 16 times between 1987 and 2004, and chlorobenzene 
was between 240 and 2,200 ug/L (470 ug/L in 2004).  Upgradient source area concentrations will be 
monitored at well G-2, which exhibits the highest chlorobenzene concentrations at the Montrose Property.  
Therefore, sampling of G-3 is unnecessary during the second year and subsequent annual sampling events 
(except for 5-Year Reviews). 



G-16:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 6 times between 1991 and 2006, and no chlorobenzene has ever been 
detected in this well (<2 ug/L in 2006).  The chlorobenzene concentration at this well is expected to 
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remain below ISGS levels following the start of TGRS operations, and therefore, sampling of this well 
during the second year and subsequent sampling events is unnecessary (except for 5-Year Reviews). 



G-21:  This monitoring well is located north of the Montrose Property and north of the chlorobenzene 
plume.  This well was sampled 4 times between 2004 and 2006, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<10 ug/L in 2006).  The chlorobenzene concentration at this 
upgradient monitoring well is expected to remain below ISGS levels following the start of TGRS 
operations, and therefore, sampling of G-21 during the second year and subsequent annual sampling 
events is unnecessary (except for 5-Year Reviews). 



G-27:  This monitoring well is located southeast of the Montrose Property and south of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and chlorobenzene has not been detected 
at concentrations exceeding ISGS levels (<0.5 ug/L in 2012).  This monitoring well is redundant to 
perimeter well G-23 to the north where no chlorobenzene has been detected, and therefore, sampling of 
G-27 during the second year and subsequent annual sampling events is unnecessary (except for 5-Year 
Reviews). 



G-30:  This monitoring well is located south of the Montrose Property and west of the chlorobenzene 
plume.  This well was sampled 4 times between 2005 and 2012, and no chlorobenzene has been detected 
at this well (<0.5 ug/L in 2012).  The chlorobenzene concentration at this well is expected to remain 
below ISGS levels following the start of TGRS operations, and therefore, sampling of this well during the 
second year and subsequent sampling events is unnecessary (except for 5-Year Reviews).   



LG-1:  This monitoring well is located in the southeast corner of the Montrose Property and is co-located 
with Gage Aquifer monitoring well G-2.  This well was sampled 14 times between 1987 and 2006, and no 
chlorobenzene concentrations in excess of the ISGS has been detected since 1987 (8.6 ug/L in 2006).  
Monitoring well LW-1 will delineate the vertical extent of chlorobenzene at the Montrose Property, and 
therefore, sampling of LG-1 during the second year and subsequent sampling events is unnecessary 
(except for 5-Year Reviews). 
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FINAL 
FIELD SAMPLING PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 
 
 



1.0  PROJECT DESCRIPTION 
 



This Field Sampling Plan (FSP) has been prepared for Montrose Chemical Corporation of 



California (Montrose) in accordance with the requirements outlined in Section 7.0 of the 



Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  This FSP describes the objectives, rationale, methods, and 



procedures for baseline groundwater sampling to be conducted at the Site. 



 



This FSP was developed in accordance with the EPA guidance document “Preparation of a U.S. 



EPA Region 9 Field Sample Plan for EPA-Lead Superfund Projects, Document Control 



No. 9QA-06-93” (EPA, 1994). 



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" refers to an approximate two 



acre portion of the Property where most of the manufacturing operations were historically 



performed. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 
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additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 



the purposes of this FSP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose. 



 



In addition, the term dichlorodiphenyltrichloroethane (DDT) or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC) or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentrations of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  OVERVIEW OF THE FIELD EFFORT 



 



Groundwater monitoring under this FSP will consist of water level measurement and groundwater 



sampling.  Water levels will be measured in all Montrose monitor wells and groundwater samples 



will be collected from selected monitor wells during baseline sampling.    



 



1.4  DATA NEEDS AND USES 



 



Data needs and the intended uses of the data to be collected are presented below.  A Quality 



Assurance Project Plan has been prepared for sampling to be conducted as part of this FSP 



(Hargis + Associates [H+A], 2003b).   



 



A summary table of data uses and limitations for baseline sampling is presented in Table 1. 



 



Water quality data will be collected to assess the distribution and lateral and vertical extent of 



groundwater contamination within the upper Bellflower aquitard, Bellflower sand, Gage aquifer, 
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and Lynwood aquifer at the Montrose Site.  In order to meet the Baseline Sampling objectives 



outlined in Sections 1.2, 4.1.1 and 4.2.1, groundwater samples will be analyzed for VOCs using 



EPA Method 8260B, and for pCBSA using modified EPA Method 314 (Table 2).  Data will be used 



as a baseline data set for the groundwater modeling that will be conducted in accordance with the 



UAO SOW.  In addition, this data will be used to evaluate the needs for additional wells in 



accordance with the UAO SOW for monitoring of pCBSA and TCE. 



 



Groundwater samples will also be collected from selected wells and analyzed to monitor changes 



in the concentration of DDT, BHC and other organochlorine pesticides using EPA 



Method 8081A. 



 



In 2002, Montrose evaluated the potential for plugging to occur in injection wells during remedial 



action.  In response to EPA and California Environmental Protection Agency, Department of 



Toxic Substances Control comments regarding this evaluation, additional parameters that will 



be analyzed during the baseline sampling will include total Kjeldahl nitrogen (TKN), nitrate, 



nitrite, and total phosphorus and orthophosphorus.  These additional parameters will be 



analyzed in groundwater samples collected from four Bellflower sand and four Gage aquifer 



monitor wells (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and slime forming 



bacteria.  This data will be used to determine if biological fouling could negatively impact 



groundwater extraction, collection, treatment, distribution and injection systems associated with 



the groundwater remedy.   



 
To support anticipated engineering studies, groundwater samples would be collected from four 



wells in each unit undergoing extraction, or a total of 12 samples for the analysis of inorganic 



parameters.  The inorganic parameters that will be analyzed include general minerals, California 



Title 22 metals, and selected additional analytes including ammonium, total silica, sulfide, color, 



suspended solids, total settleable solids, boron, cobalt, molybdenum, strontium, vanadium, total 



organic carbon, total recoverable petroleum hydrocarbons, total coliform, pseudomonas, and 



heterotrophic plate count (Table 2). 
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2.0  BACKGROUND 
 



Background information related to the Site and previous groundwater investigations is outlined 



in Sections 2.1 through 2.5. 



 



2.1  SITE LOCATION AND DESCRIPTION 



 



The Property occupies approximately 13 acres in the City of Los Angeles near Torrance, 



California (Figures 1 and 2).  The Property is bounded by the Union Pacific Railroad right-of-way 



and Normandie Avenue to the east; Jones Chemical Company and a right-of-way owned by the 



Los Angeles Department of Water and Power to the south; and the former Boeing Realty 



Corporation, and Frito-Lay to the west. The Property is generally flat.  Elevations range from 



approximately 40 feet above mean sea level (msl) to 45 feet msl.  The surrounding area consists 



of mixed residential, commercial, and industrial facilities.  The property is easily accessible by city 



streets in the area and Interstates 405 and 110.  The Los Angeles International Airport is located 



approximately 10 miles from the property.   



 



2.2  STRATIGRAPHY 



 



The stratigraphy of the Site was defined using published regional geologic data and by 



site-specific data collected from monitor wells and borings drilled during multiple Site 



investigations.  For more information about the stratigraphy at the Site, the reader is referred to 



the Remedial Investigation (RI) report (EPA, 1998).  



 



The stratigraphy of the Site starting at land surface consists of fill material, the Playa deposits, 



the Palos Verdes sand, the Bellflower aquitard, the Gage aquifer, an unnamed aquitard, and the 



Lynwood aquifer (H+A, 1990).  Three geologic units comprise the vadose zone encountered at 



the Site: recent Playa deposits, late Pleistocene marine deposits referred to as the Palos 



Verdes sand, and the upper portion of the Pleistocene Bellflower aquitard. 
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Fill material consisting of moderately to highly plastic dark brown clay is generally encountered 



from land surface to approximately 3 feet.  The Playa deposits, consisting of an olive-brown 



clayey silt or silty clay are generally encountered beneath the fill material to a depth of 



approximately 25 feet below land surface (bls).  The Palos Verdes sand, consisting of a 



fine-grained, light olive brown sand, is generally encountered to a depth of approximately 



45 feet bls.  A well-cemented fossiliferous sand is encountered at the base of the Palos Verdes 



sand.  



 



The Bellflower aquitard immediately underlies the Palos Verdes sand.  Three lithologically 



distinct subunits of the Bellflower aquitard are encountered at the Site:  the upper Bellflower 



aquitard, the Bellflower sand, and the lower Bellflower aquitard.  The first groundwater beneath 



the Site is encountered within the upper Bellflower aquitard at a depth of approximately 70 feet 



bls.  The upper Bellflower aquitard consists of fine-grained sand, silty sand, silt and clay.  These 



sediments are interbedded, discontinuous, and vary in thickness.  The upper Bellflower aquitard 



is encountered to a depth of approximately 100 feet bls.  The Bellflower sand underlies the 



upper Bellflower aquitard.  The Bellflower sand is a fine- to medium-grained sand.  The 



Bellflower sand is encountered to a depth of approximately 130 feet bls.  The lower Bellflower 



aquitard, consisting of a brown silty sand and silt, is encountered beneath the Bellflower sand to 



a depth of approximately 140 feet bls.   



 



The Gage aquifer, consisting of fine-grained sand, is encountered beneath the lower Bellflower 



aquitard to a depth of approximately 220 feet bls.  An unnamed aquitard underlying the Gage 



aquifer has been informally named the Gage-Lynwood aquitard.  It consists of silt, sandy silt, 



and/or clayey silt interbedded with fine-grained silty sand and appears to be laterally continuous 



across the Site.  



 



The upper 20 feet of the Lynwood aquifer consists of dark gray fine- to medium-grained sand.  



This sand is frequently underlain by as much as 8 feet of dark gray silt or clay of varying 



plasticity.  Approximately 10 to 30 feet of gray, well-graded sand, gravelly sand, and sandy 



gravel with some silty sand interbeds underlie the top 20 to 30 feet of the Lynwood aquifer. The 



Lynwood aquifer occurs approximately between 270 to 305 feet bls across the Site.  The 



thickness of the Lynwood aquifer, based on borings drilled at the Site, varies from 33 feet to 



greater than 108 feet.  
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An unnamed aquitard, approximately 205 feet thick beneath the Site, separates the Lynwood 



aquifer and the underlying Silverado aquifer beneath and east of the Site.  The Silverado aquifer 



consists of fine- to coarse-grained blue-gray sands and gravels with discontinuous layers of silt 



and clay.  These deposits reportedly attain a maximum thickness of about 500 feet. 



 



2.3  HYDROGEOLOGY 



 



Most of the recharge to the West Coast Basin aquifers occurs at the West Coast Barrier Project 



and the Dominguez Gap Barrier Project.  Fresh water is injected into a line of injection wells that 



parallels the coastline.  The injected water forms a freshwater pressure ridge that acts as a 



barrier to protect basin groundwater from saltwater intrusion.  A slight seaward flow of 



groundwater is maintained between the barrier and the ocean that prevents intrusion of 



seawater.  Most of the injected water flows from the barrier toward the interior of the basin.  



 



The regional direction of groundwater flow within the West Coast Basin is controlled by the 



injection barriers and pumping centers.  The predominant flow direction in the Silverado Aquifer 



is to the east from the West Coast Basin Barrier Project to pumping centers located in Gardena, 



Wilmington, and Carson.  



 



The groundwater flow direction in the upper Bellflower aquitard is variable.  In the vicinity of the 



Site, the direction of groundwater flow in September 1995 and 2002 was to the south and 



southeast (H+A, 2002).  The direction of groundwater flow at the Site in October 1995 was more 



southerly than the direction of the groundwater flow during the period from 1987 through 1990.  



 



The direction of groundwater flow in the Bellflower sand in the vicinity of the Site in 



September 2002 was to the southeast (H+A, 2002).  The regional direction of groundwater flow 



in the Bellflower sand has been relatively consistent since 1987. 



 



The direction of groundwater flow in the Gage aquifer is approximately east-southeast and 



appears to be uniform across the Site.  The direction of groundwater flow in September 2002 
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was generally consistent with the direction of groundwater flow observed during the period 1987 



through 1995 (H+A, 2002).  



 



The direction of groundwater flow in the Lynwood aquifer in October 2002 was to the east (H+A, 



2002).  This indicates that a shift in the direction of groundwater flow in the Lynwood aquifer has 



occurred since October 1995 when the direction of flow was to the southeast.   



 



2.4  SITE HISTORY 



 



Montrose manufactured DDT at the Site from 1947 to 1982.  The facility was closed in 1982 and 



the Site subsequently cleared and capped with asphalt.  Previous investigations addressing the 



potential for contamination at the Site included on- and off-property sampling of soil, groundwater, 



sediment, and surface water.  The investigations were performed by the EPA, its contractors, the 



California Department of Health Services, the Regional Water Quality Control Board, and 



Montrose’s consultants.  The RI Report provides a detailed summary of the Site history (EPA, 



1998).   



 



2.5  PREVIOUS INVESTIGATIONS 



 



Groundwater monitoring has been conducted by Montrose since 1985.  A total of 95 monitor 



and text/extraction wells were originally constructed as part of RI activities conducted by 



Montrose to evaluate the nature and extent of Montrose-related compounds in groundwater 



(Figure 2).  A number of monitor wells have been destroyed by different entities during 



construction, grading, or paving activities on surrounding properties.  Presently there are 



85 monitor wells and four test/extraction wells at the Site (Table 3). 



 



Quarterly groundwater monitoring of all Montrose monitor wells was conducted until 1990, when 



an EPA-approved key well monitoring program was implemented and frequency of monitoring, 



the number of sampling locations, and the level of documentation required were reduced (EPA, 



1998).  The number of sampling locations and number of analytes for the key well monitoring 
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program were further reduced to 11 wells in 1992.  The key well monitoring program concluded 



in January 1993.   



 



In addition to the Montrose Rl, other groundwater contamination investigations have been 



conducted by other parties in the vicinity of the Montrose site.  In particular, an Rl has been 



conducted at the adjacent Del Amo Site by Dames & Moore (D&M) on behalf of the Del Amo 



respondents.  For additional information, please refer to the RI Report or the most recent 



monitoring report (D&M, 1998; URS, 2001). 



 



Montrose monitor wells are screened in each of the following four hydrostratigraphic zones, 



which are identified in order of increasing depth bls: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer 



 



Detailed discussion and conclusions regarding hydrostratigraphic interpretations, directions of 



groundwater flow, and the nature and extent of contamination in each of these 



hydrostratigraphic zones are provided in the Rl Report (EPA, 1998).  The Rl Report also 



describes the historical background; history of response; assessment objectives; assessment 



results; laboratory analyses; quality assurance; fate and transport of compounds of concern; 



and other pertinent information, such as aquifer test results, well construction, and well 



development specifications.  Due to the comprehensive and extensive nature of supporting 



documentation, information contained in the Montrose Rl Report is frequently incorporated by 



reference in this FSP and has not been duplicated herein. 
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3.0  MAPS AND FIGURES 
 



For ease of use in the field, the figures described in this section have been compiled together 



into a single section behind the tab marked “Figures” which follows the text and tables sections 



of this FSP.  A list of these figures can be found in the Table of Contents, which precedes the 



text portion of this FSP. 



 



 FIGURE 1.  SITE LOCATION:  This figure shows the location of the Montrose Property 



relative to the major freeways and cities in the greater Los Angeles metropolitan area.  The 



figure also provides the reader with a perspective of the location of the Montrose Property 



within the State of California. 



 



 FIGURE 2.  MONITOR WELL LOCATIONS:  This figure depicts the outline of the Montrose 



Property and the locations of monitor wells installed at the Property and elsewhere at the 



Site and vicinity.  Also depicted on this figure, for reference, is the local surrounding area 



including adjoining streets, rights-of-way, and railroad locations.  The central process area, 



the area located near the center of the Property where the majority of the manufacturing 



occurred during the period of plant operations, is also depicted on Figure 2.  



 



 FIGURE 3:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, 



CHLOROBENZENE:  This figure illustrates the wells to be sampled for chlorobenzene from 



the upper Bellflower aquitard monitor wells.   



 



 FIGURE 4:  BELLFLOWER SAND SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Bellflower sand monitor wells.   



 



 FIGURE 5:  GAGE AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Gage Aquifer monitor wells.   



 



 FIGURE 6:  LYNWOOD AQUIFER SAMPLE LOCATIONS, CHLOROBENZENE:  This figure 



illustrates the wells to be sampled for chlorobenzene from the Lynwood Aquifer monitor 



wells.   
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 FIGURE 7:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, pCBSA:  This 



figure illustrates the wells to be sampled for pCBSA from the upper Bellflower aquitard 



monitor wells.  The plume used on this figure is from the RI report since the detection limits 



were elevated for samples collected in 2002. 



 



 FIGURE 8:  BELLFLOWER SAND SAMPLE LOCATIONS, pCBSA:  This figure illustrates 



the wells to be sampled for pCBSA from the Bellflower sand monitor wells.  The plume used 



on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 9:  GAGE AQUIFER SAMPLE LOCATIONS, pCBSA:  This figure illustrates the 



wells to be sampled for pCBSA from the Gage Aquifer monitor wells.  The plume used on 



this figure is from the RI report since the detection limits were elevated for samples collected 



in 2002. 



 



 FIGURE 10:  LYNWOOD AQUIFER SAMPLE LOCATIONS, pCBSA:   This figure illustrates 



the wells to be sampled for pCBSA from the Lynwood Aquifer monitor wells.  The plume 



used on this figure is from the RI report since the detection limits were elevated for samples 



collected in 2002. 



 



 FIGURE 11:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, TCE:  This figure 



illustrates the wells to be sampled for TCE from the upper Bellflower aquitard monitor wells.  



The wells illustrated on this figure are only those identified in Table 4 to provide data 



regarding TCE concentration upgradient or cross gradient of the property.  Any well to be 



sampled for VOC analysis will also provide data regarding TCE concentration downgradient 



of the property (Table 4, Figure 3). 



 



 FIGURE 12:  BELLFLOWER SAND AND GAGE AQUIFER SAMPLE LOCATIONS, TCE:  



This figure illustrates the wells to be sampled for TCE from the Bellflower sand and Gage 



aquifer monitor wells.  The wells illustrated on this figure are only those identified in Table 4 



to provide data regarding TCE concentration upgradient or cross gradient of the property.  



Any well to be sampled for VOC analysis will also provide data regarding TCE concentration 



downgradient of the property (Table 4, Figure 4). 
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 FIGURE 13:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, DDT:  This figure 



illustrates the wells to be sampled for DDT from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 14:  BELLFLOWER SAND SAMPLE LOCATIONS, DDT:  This figure illustrates the 



wells to be sampled for DDT from the Bellflower sand monitor wells.   



 



 FIGURE 15:  GAGE AQUIFER SAMPLE LOCATIONS, DDT:  This figure illustrates the wells 



to be sampled for DDT from the Gage Aquifer monitor wells.   



 



 FIGURE 16:  UPPER BELLFLOWER AQUITARD SAMPLE LOCATIONS, BHC:  This figure 



illustrates the wells to be sampled for BHC from the upper Bellflower aquitard monitor wells.   



 



 FIGURE 17:  BELLFLOWER SAND SAMPLE LOCATIONS, BHC:  This figure illustrates the 



proposed wells to be sampled for BHC from the Bellflower sand monitor wells.   



 



 FIGURE 18:  SAMPLE LOCATIONS, BIOLOGICAL FOULING AND ENGINEERING 



PARAMETERS:  This figure illustrates the wells to be sampled for biological fouling and 



engineering parameters.    



 



 FIGURE 19.  HOSPITAL ROUTE:  This figure was derived from the project-specific Health 



and Safety Plan and depicts the route to the hospital in the event that a medical emergency 



should arise during the field program described in this FSP (H+A, 2003a). 
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4.0  RATIONALE FOR SAMPLING AND ANALYSIS PLAN 
 



The following sections describe the objectives and rational for measurement of water levels and 



collection of groundwater samples at the Site, including locations and frequency. 



 



4.1  WATER LEVEL MEASUREMENT 



 



4.1.1  Objectives 
 



The objectives of measuring water levels are to provide data to evaluate changes in 



groundwater levels, changes in groundwater flow conditions and to evaluate the effect on the 



distribution and movement of contaminants in groundwater at and in the vicinity of the Site.  



Water level data will be used to evaluate horizontal and vertical hydraulic gradients and the 



direction of groundwater flow. 



 



4.1.2  Frequency and Locations  
 



Water levels will be measured once in all accessible Montrose monitor wells for the baseline 



round  as shown on Figure 2 and listed on Table 3.   



 



4.2  GROUNDWATER SAMPLING 



 



4.2.1  Objectives 
 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 
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• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



specific objectives for groundwater sampling outlined in Section 1.2.   



 



4.2.2  Frequency and Locations 
 



The baseline groundwater sampling round is a one time event designed to fulfill the specific 



objectives listed in Section 1.2 and 4.2.1.  Groundwater samples will be collected from 



71 Montrose monitor wells and one Del Amo well in order to meet one or more of the objectives 



as described below.    



 



In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells and 5 Lynwood aquifer monitor wells.  The rational for sampling the 



specified wells is provided in Table 4.  The locations of the wells in relationship to the 



chlorobenzene and pCBSA plume for the upper Bellflower aquitard, Bellflower Sand, Gage aquifer 



and Lynwood aquifer have been provided (Figures 3 through 10).   



   



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well (Figures 11 through 12).  



The rational for sampling the specified wells is provided in Table 4.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well (Figures 13 through 17).  The rational for sampling 



the specified wells is provided in Table 4.   
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To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are provided on 



Figure 18. 
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5.0  REQUEST FOR ANALYSES 
 



This section describes the parameters to be analyzed and the methods to be used during 



baseline groundwater sampling.   



 



Original, field duplicate groundwater samples, field blank, and trip blank water samples will be 



analyzed by Del Mar Analytical, Irvine, California.  Groundwater samples collected for analysis 



of pCBSA will be submitted to E.S. Babcock & Sons, Inc., Riverside, California.  Laboratory split 



groundwater samples and associated trip blank samples will be analyzed by West Coast 



Analytical Services, Inc., Santa Fe Springs, California. 



 



5.1  VOLATILE ORGANIC COMPOUNDS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for 



chlorobenzene, TCE and  other VOCs using EPA Method 8260B (Table 2).   



 



5.2  PCBSA 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314 (Table 2).  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided in the Quality Assurance Project Plan 



(H+A, 2003b). 
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5.3  OTHER PARAMETERS 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for DDT and 



its isomers and metabolites, BHC isomers, and other organochlorine pesticides using EPA 



Method 8081A (Table 2).   



 



Groundwater samples will be collected from selected Site monitor wells and analyzed for TKN, 



nitrate, nitrite, total phosphorus, and orthophosphorus in accordance with the appropriate EPA 



method (Table 2).  In addition, samples for BART® test kit analysis will be collected to 



qualitatively evaluate the potential occurrence of iron bacteria, sulfate reducing bacteria, and 



slime forming bacteria.   



 
Groundwater samples will be collected from selected Site monitor wells and analyzed for 



general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total recoverable petroleum hydrocarbons, total organic 



carbon, total coliform, pseudomonas, and heterotrophic plate count in accordance with the 



appropriate EPA method (Table 2).   
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6.0  FIELD METHODS AND PROCEDURES 
 



6.1  WATER LEVEL MEASUREMENT 



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed reference point elevation and the depth to water for each 



well.  Water level data will be recorded on preprinted water level data sheets.  Water level 



measuring equipment will be decontaminated between measuring of wells.  



 



Standard operating procedures for water level monitoring are detailed in the following sections. 



 



6.1.1  Equipment and/or Instrumentation 
 



If at all possible, a flat tape sounder will be used to measure water levels.  The QED® or Solinst® 



flat tape sounder is equipped with a plastic, laminated, two-wire cable with a weighted electrode 



attached to the end of the cable.  The cable is graduated in markings every 0.01 foot or 0.02 foot, 



depending on the model. 



 



If required for access, an electrical sounder equipped with a narrower probe may be used for 



water level measurement.  Sounders manufactured by Fisher or Slope Indicator Company may be 



used at wells with small sounding ports.  These sounders function in a similar manner to flat-tape 



sounders, although some types require a measuring tape to interpolate between 10-foot or 1-foot 



gradations printed on the wire. 



 



In the event that floating fuel product is observed in a well, product levels and water levels will be 



measured using a Keck or similar interface probe.  Interface probes function in a similar manner to 



flat-tape sounders, but use a two-tone signal to indicate whether the probe has encountered water 



or light nonaqueous phase liquid (LNAPL). 
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6.1.2  Preparation 
 



Water level sounders, including QED® or Solinst® flat tape sounders, will be calibrated on-site at 



the beginning of each water level round by comparing a water level measured with the sounder 



against a water level measured with a steel tape or other water level sounder (Table 5).  



Additionally, the first ten feet of the sounder will be verified using a steel measuring tape. 



 



The following procedures will be performed in preparation for measuring water levels in wells: 



 



• Identify the wells to be measured; 



 



• Identify the established measuring point for each well.  Measuring point elevations 



for existing wells were determined by a licensed land surveyor.  If new wells are 



installed at the Site, measuring point elevations will be determined by a licensed 



surveyor.  The same measuring point should be used for all water level 



measurements at each well; 



 



• Review the amount of water level change from the previous water level measurements 



for each well; and 



 



• Decontaminate the water level sounder by using a non-phosphate detergent wash, 



followed by a tap water and distilled water rinse. 



 



6.1.3  Standard Operating Procedures 
 



The following detailed procedures will be used for measuring water levels in wells: 



 



• Measure the depth to water from the measuring point elevation twice for each well.  



The variation between the two consecutive measurements must be no more than 



0.02 foot. 



 



• For the QED®, Solinst® or Slope Indicator® sounder, mark the water level and read 



the measurement from the marking on the flat tape or sounder wire. 
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• For the Fisher® sounder, measure the distance from the held mark at the measuring 



point to the nearest footage mark on the electrical sounder wire using a steel tape 



graduated in hundredths of feet. 



 



• For the Keck or similar interface probe, measure both the depth to LNAPL and the 



depth to water from the measuring point elevation twice for each well.  The variation 



between the two consecutive measurements must be no more than 0.02 foot.  Mark 



the LNAPL level and water level and read the measurement from the marking on the 



interface probe. 



 



• Record the depth to water, the depth to LNAPL, if present, date, and time of 



measurement on the static water level data sheet (Table 6).  Examine previously 



measured water levels for the well.  If the difference between the current water level 



measurement and the previous water level measurement is greater than 



approximately 2.0 feet, recheck the current measurement.  The field personnel will 



indicate the method(s) of water level measurement and any rechecked water levels 



on the water level measurement form. 



 



• Remove water level measurement equipment and decontaminate according to 



procedures outlined below. 



 



• Upon completion of a water level measurement, the water level data should be 



compared to the previous water level data to evaluate the potential for any 



anomalies.  For wells with anomalous results, for example a well that does not follow 



the seasonal trend, the well must be remeasured.  The remeasured water level must 



be entered into the field notebook. 
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6.1.4  Equipment Decontamination 
 



Water level sounders will be decontaminated between monitor wells to be sampled by using a 



non-phosphate detergent wash, followed by a tap water and a final distilled water rinse.  Water 



level sounders will be decontaminated between monitor wells not sampled during the monitoring 



round by using a distilled water rinse.  Interface probes will be decontaminated between monitor 



wells regardless of their sampling schedule using a nonphosphate detergent wash, followed by a 



tap water rinse and a final distilled water rinse.  



 



6.1.5  Documentation 



 



All water level measurements will be recorded on a static water level data sheet (Table 6).  The 



static water level data sheet includes the following information: 



 



• Well identifier; 



• Date; 



• Time; 



• Method of measurement; 



• Sounder identifier; 



• Depth to water from the reference point in the nearest 0.01 foot; 



• Reference point elevation, if available; 



• Previous depth to water in feet; 



• Change in water level between the current sampling round and the previous round; 



• Comments; and 



• Initials of the sampling team. 



 



Calibration of the water level sounders will be documented on a separate form (Table 5).  The 



water level calibration form includes the following information: 



 



• Date; 



• Time; 



• Water level sounder type; 
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• Water level sounder number; 



• Calibration method; 



• Initials of the person performing the calibration; and 



• Remarks. 



 



For monitor wells where floating product is observed, equivalent water levels will be calculated 



based on the measured thickness and estimated specific gravity of the free product in each of 



these wells using the following formula:  



 



Ewt = Epw + (Tp * Gp) 



 



Where Ewt is the equivalent water table elevation in feet msl, Epw is the elevation of the product-



water interface in feet msl, Tp is the thickness of floating product in feet, and Gp is the specific 



gravity of the floating product. 



 



6.1.6  Quality Assurance 



 



Quality assurance (QA) of water level measurement data will be accomplished by following the 



procedures described in this standard operating procedure (SOP) (Table 7).  Calibration 



information will be entered onto a calibration form.  In addition, the following QA procedures for 



water level measurements will be implemented: 



 



• Measure water levels with a calibrated water level sounder.   



• At each location and/or time interval, measure water levels a minimum of two times 



during routine water level measurement activities.  Measure water levels until two 



consecutive measurements are obtained that have a difference of less than 0.02 foot.  



Record the measurement on the static water level data sheet (Table 6).  Measure and 



record water levels to the nearest 0.01 foot. 



• Compare measurement data to previous measurements obtained at each well.  For 



variations from previous measurements greater than 2.0 feet or for data that cannot be 



explained by observed trends at the Site, repeat the measurements.  If possible, use 



an alternative instrument to verify the accuracy of the data.  Indicate the method(s) of 
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water level measurement, the water level sounder serial number, and any rechecked 



water levels in the comments section on the static water level data sheet (Table 6). 



 



6.2  GROUNDWATER SAMPLE COLLECTION 



 



The following section describes methods and procedures for collecting groundwater samples from 



monitor wells at and in the vicinity of the Site. 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the field parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity may be measured in the 



field and recorded in the field notebook.  Methods and procedures for collecting groundwater 



samples are detailed in the following sections. 



 



6.2.1  Equipment and/or Instrumentation 
 



Well purging equipment for monitor wells will consist of either non-dedicated stainless steel 



Grundfos® Redi-Flo 2 electric submersible pumps with dedicated tubing, dedicated electrical 



submersible pumps, dedicated air lift pumps, or dedicated bladder pumps, depending on 



equipment installed in each well.  Groundwater samples will be collected through dedicated 



discharge tubing of the non-dedicated Grundfos® Redi-Flo 2 pumps, dedicated electrical 



submersible pumps, or dedicated bladder pumps.  The Grundfos® Redi-Flo 2 environmental 



pump is constructed of stainless steel and teflon components and is capable of discharging at 



variable rates of up to approximately 7 gallons per minute.  A variable speed controller will be 



used to reduce the discharge rate prior to collecting samples.  Groundwater samples from the 



Grundfos® Redi-Flo 2 pump will be collected at a flowrate of approximately 0.03 gallons per 



minute.  A pneumatic pump controller will be used to reduce the discharge rate of dedicated 



bladder pumps to a non-turbulent condition prior to collecting samples.  Groundwater samples 



from dedicated electrical submersible pumps will be collected from a slip stream off the wellhead 



riser to ensure a low flow rate for sampling.     
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Purge water samples will be directed to a flow-through cell for real time measurement of field 



parameters.  Field equipment consists of a conductivity meter to measure EC, a pH meter to 



measure pH, and a field thermometer to measure temperature.  If applicable, DO will be 



measured by a DO meter, ORP will be measured by an ORP meter, and turbidity will be 



measured by a turbidity meter.  Some of these measurements are available as functions of an 



integrated instrument or “multi-meter”. 



 



The types and volumes of sample containers used for groundwater sampling have been 



summarized (Table 2). 



 



6.2.2  Preparation 



 



Prior to commencing with a sampling event, the following information will be determined and 



reviewed with all field personnel: 



 



• Objective of the monitoring event; 



• Analytical schedule; 



• Water quality parameters to be measured; 



• Required frequency of measurement; 



• Laboratory selected for sample analysis; 



• Appropriate methodologies to accomplish objective; and 



• Quality control (QC) samples required accomplishing the objective. 



 



The following procedures will be used during preparation for groundwater sample collection: 



 



• Review project objectives; sampling location; sampling procedures; preservation; 



special handling requirements; packaging; shipping; analytical parameters and 



detection limits; and sampling schedule with all personnel; 



 



• Review the health and safety procedures with field personnel; 
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• Follow site access procedures, if applicable; 



 



• Inform the laboratory of expected sample shipment; 



 



• Obtain the appropriate sample bottles from the laboratory; 



 



• Obtain from the laboratory trip blank water vials containing organic-free water for VOC 



analyses at a rate of two vials for each ice chest containing samples for VOC analysis.  



Trip blanks will be prepared by the laboratory using organic-free water.  The purpose 



of the trip blanks is to identify potential contamination associated with container 



preparation and sample transport; and 



 



• Determine the volume of water to be purged from the well prior to sampling. 



 



6.2.3  Standard Operating Procedures 
 



The following sections provide standard operating procedures for well purging, water quality 



parameter measurement, and groundwater sample collection during routine groundwater 



monitoring activities.   



 



6.2.3.1  Detailed Procedures for Well Purging 
 



The following detailed procedures will be used for purging monitor wells prior to the routine 



collection of groundwater samples.  Consistent with previous sampling events conducted at the 



Site, the approach taken for purging wells at the Site for routine groundwater monitoring will be 



the purging of three casing volumes.  The use of this purging volume has resulted in parameters 



being stable at the time of sample collection and has allowed for reproducible samples to be 



collected.  



 



• Measure depth to water in well to be sampled (Section 6.1). 
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• Determine the volume of water to be purged from the monitor well.  One casing 



volume is determined by multiplying the volume of water in 1 foot of monitor well 



casing by the distance between the bottom of the monitor well and the water level 



measured in the monitor well. 



 



• For routine groundwater sampling, purge the monitor well until at least three casing 



volumes have been removed and the field parameter measurements for pH, EC, and 



temperature have stabilized, provided that the well yields sufficient groundwater to 



remove three casing volumes within approximately 90 minutes.  Detailed procedures 



for water quality parameter measurement have been provided (Section 6.2.3.2).  In the 



event that a monitor well yield is insufficient, one casing volume will be purged and a 



sample collected after the well recovers to approximately 80 percent of its static 



condition or within 2 hours of completing purging.  Measure the water quality 



parameters and determine whether parameters have stabilized in accordance with the 



procedures outlined in Section 6.2.3.2. 



 



• Record the following information on the field data sheet: 



 



• Static depth to groundwater; 



• Time that pumping is started; 



• Field parameter measurements for each casing volume; 



• Field parameter measurements at time of sampling; 



• Physical characteristics of the water including color, odor, turbidity, etc.; 



• Total gallons removed at end of purging; and 



• Water level at end of purging. 



 



• Handle purge water as described below (Section 6.3). 
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6.2.3.2  Detailed Procedures for Water Quality Parameter Measurements 
 



The following detailed procedures will be used in conjunction with routine collection of 



groundwater samples.  



 



Prior to collecting groundwater samples for laboratory analysis, the water quality parameters EC, 



pH, and temperature will be measured in water samples at each sampling location using a 



conductivity meter, a pH meter, and a field thermometer, respectively.  In addition, DO, ORP, and 



turbidity may be measured using the appropriate meters.   



 



The probes on the conductivity meter, thermometer, and pH meter will be thoroughly rinsed with 



distilled water prior to use at each well.  At a minimum, the pH meter will be calibrated in pH 4 and 



pH 10 buffered solutions prior to commencing field work each day.  These pH values are 



expected to bracket the range of pH in groundwater samples collected from monitor wells at the 



Site.  The conductivity meter will be calibrated prior to commencing field work each day.  The 



conductivity meter will be calibrated using standard calibration solutions selected to bracket the 



range of conductivity expected in groundwater samples collected from monitor wells at the Site.  



The manufacturers' instructions for use of the instruments will be followed.  The field thermometer 



will be rinsed with distilled water prior to use at each well.  The accuracy of the field thermometer 



will be determined by checking the measured reading against other thermometers.  The DO meter 



will be calibrated in air prior to commencing field work each day.  Calibration of the EC, pH, and 



DO meters will be documented on separate forms (Tables 8 through 10).  If a photometer-type 



turbidity meter is used, it will be calibrated to 0 Nephelometric Turbidity Units (NTUs) and 



10 NTUs prior to commencing field work each day, and zeroed to 0 NTUs prior to each reading.  



Depending on the type of meter used, calibration to the parameters EC, pH, DO, and turbidity can 



be accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter can not be calibrated in the field. 



 



Parameters will be measured directly at the well discharge point using a flow-through cell.  The 



parameters EC, pH, and temperature at each sampling location will be measured using the 



following procedures: 
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• Rinse the flow-through cell with distilled water prior to use at each well.  Direct sample 



water from the pump discharge through the flow-through cell. 



 



• Immediately submerge the probes and thermometer in the flow-through cell and record 



measurements after they have stabilized. 



 



• Record all field measurements in the field notebook.  



 



• Repeat this sequence for a minimum of once for each casing volume until the difference in 



subsequent measurements of EC, pH, and temperature is less than 10 percent. 



 



• Periodic measurements of EC, pH, and temperature for pumped wells will be recorded on 



the groundwater sampling information form (Table 11).  



 



• In addition, DO, ORP, and turbidity may be measured using the same procedure as that 



described above. 



 



QA of water quality parameter measurements will be accomplished by following the procedures 



described in this SOP and by following the equipment manufacturers' operating instructions 



(Table 7).  Temperature, pH, and EC will be measured during each groundwater-sampling event.  



Prior to measuring water quality parameters, field personnel will verify that the instruments are 



properly calibrated according to procedures specified by the manufacturer.  Calibration 



documentation for each instrument will be maintained for reference purposes (Tables 8 and 9).  



Reference solutions for pH and EC will be obtained and used to properly calibrate the instrument.  



The calibration of the pH meter and conductivity meter will be checked prior to the start of each 



day. 



 



6.2.3.3  Detailed Procedures for Groundwater Sample Collection 
 



The following detailed procedures will be used for the routine collection of groundwater samples.   



 



• After purging is complete, collect water samples for laboratory analysis. 
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• Record the following information on the field data sheet: 



 



• Time of sample collection; 



• Number of containers collected and analyses to be performed; 



• Total gallons purged at time of sampling; and 



• Depth to water at the time of sampling. 



 



• Decrease flow rate from pump if applicable. 



 



• Collect water samples in appropriate sample containers from the pump discharge. 



 



• Collect headspace-free water samples for VOC analyses in 40-milliliter (ml) glass 



sample vials preserved with hydrochloric acid.  Do not rinse the glass vials with 



discharge water prior to sample collection.  To avoid aeration, hold the glass vial at an 



angle so the stream of water flows down the side.  To eliminate any air bubbles, fill the 



vial until it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside 



down and tap it to check for air bubbles.  If there is any headspace in samples 



collected for VOC analyses, discard the original vial and use a new vial.  Repeat this 



procedure until a sample without headspace is obtained.  Collect two 40-ml vials for 



each VOC analysis for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for DDT, BHC, and other organochlorine pesticides analyses in 



unpreserved 1-liter glass sample bottles.  Collect one 1-liter bottle for each pesticide 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for pCBSA analyses in unpreserved 500-ml polyethylene 



sample bottles.  Collect one 500-ml bottle for each pCBSA analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 











  HARGIS + ASSOCIATES, INC. 



 
 



857.2003-16 text Rev. 0.0.doc  
11/13/03 



30



• Collect water samples for TKN, total phosphorus, nitrates, and orthophosphorus 



analyses in 500-ml plastic sample bottles preserved with sulfuric acid to a pH of less 



than 2.  Collect one 500-ml plastic bottle for each TKN, total phosphorus, and 



orthophosphorus analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for nitrate analyses in unpreserved 500-ml plastic sample 



bottles.  Collect one 500-ml plastic bottle for each nitrate/nitrite analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for BART Test Kit. 



• Remove the inner tube from the outer tube. 



• Using the outer tube from the BART, or a different sterile container, collect at 



least 20 ml of sample.  Note:  Do not touch or contaminate the inside of the 



tube or lid.  Use aseptic technique. 



• Fill the inner tube with sample until the level reaches the fill line.  Note:  After 



removing the cap from the inner tube, set it down directly on a clean surface.  



To avoid contamination, do not invert the cap. 



• Tightly screw the cap back on the inner tube.  Return the inner tube to the 



outer tube and screw the outer cap on tightly.  Allow the medium to dissolve 



slowly, and the ball to rise at its own speed.  DO NOT SHAKE OR SWIRL THE 



TUBE. 



• Label the outer tube with the date and sample origin. 



• Place the BART tube away from direct sunlight and allow to incubate at room 



temperature.  Check the BART visually for reaction daily. 



 



• Collect water samples for general minerals analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each general minerals analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 
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• Collect filtered water samples for CCR 17 metals analyses in 1-liter plastic sample 



bottles preserved with nitric acid to a pH of less than 2.  Collect one 1-liter plastic bottle 



for each CCR 17 metals analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for cyanide analyses in 500-ml plastic sample bottles preserved 



with NaOH.  Collect one 500-ml plastic bottle for each cyanide analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for total organic carbon analyses in two 40-ml VOA vials 



preserved with HCL.  Collect two 40-ml VOA vials for each total organic carbon 



analysis for each well sampled.  To avoid aeration, hold the glass vial at an angle so 



the stream of water flows down the side.  To eliminate any air bubbles, fill the vial until 



it forms a meniscus and replace the Teflon-lined cap.  Turn the vial upside down and 



tap it to check for air bubbles.  If there is any headspace in samples collected for VOC 



analyses, discard the original vial and use a new pre-acidified vial.  Repeat this 



procedure until a sample without headspace is obtained.  Label and place samples in 



a resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for fluoride, pH, specific conductance, color, and suspended 



solids analyses in unpreserved 1-liter plastic sample bottles.  Collect one 1-liter plastic 



bottle for each well sampled.  Label and place samples in a resealable plastic bag and 



store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total settleable solids analyses in unpreserved 1-liter plastic 



sample bottles.  Collect one 1-liter plastic bottle for each analysis for each well 



sampled.  Label and place samples in a resealable plastic bag and store on ice in an 



ice chest immediately after collection. 



 



• Collect water samples for hardness, total silica, boron, and strontium analyses in 1-liter 



plastic sample bottles preserved with nitric acid to a pH of less than 2.  Collect one 
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1-liter plastic bottle for each well sampled.  Label and place samples in a resealable 



plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for sulfide analyses in 500-ml plastic sample bottles preserved 



with zinc acetate and NaOH.  Collect one 500-ml plastic bottle for each sulfide analysis 



for each well sampled.  Label and place samples in a resealable plastic bag and store 



on ice in an ice chest immediately after collection. 



 



• Collect water samples for MBAS analyses in unpreserved 500 ml  plastic sample 



bottle.  Collect one 500-ml polyethylene or glass bottle for each MBAS analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Collect water samples for ammonium analyses in 500-ml plastic sample bottles 



preserved with sulfuric acid to a pH of less than 2.  Collect one 500-ml plastic bottle for 



each ammonium analysis for each well sampled.  Label and place samples in a 



resealable plastic bag and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total coliform, pseudomonas, and heterotrophic plate count 



analyses in 100-ml bacti sample bottles preserved with Na2S2O3.  Collect one 100-ml 



bacti bottle for each total coliform, pseudomonas, and heterotrophic plate count 



analysis for each well sampled.  Label and place samples in a resealable plastic bag 



and store on ice in an ice chest immediately after collection. 



 



• Collect water samples for total recoverable petroleum hydrocarbons analyses in 1-liter 



amber glass sample bottles preserved with hydrochloric acid.  Collect one 1-liter 



amber glass bottle for each total recoverable petroleum hydrocarbons analysis for 



each well sampled.  Label and place samples in a resealable plastic bag and store on 



ice in an ice chest immediately after collection. 



 



• Include one trip blank sample containing organic-free water for VOC analysis to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will 



be prepared by the primary analytical laboratory, using organic-free water. 
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• Collect duplicate groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if 



required, by alternately filling agency and H+A sample containers in sequential order 



for each parameter until all containers are filled. 



 



• Handle QA water samples in a manner identical to other water samples. 



 



• Attach labels to sample containers immediately after samples are collected.  Affix 



custody seals to the seal each sample container following collection of samples. 



 



• Record all pertinent data concerning each sample on the groundwater sampling 



information field data form (Table 11). 



 



• Record all pertinent data concerning blank samples on the appropriate field data log 



form (Table 12). 



 



• Record all pertinent data concerning duplicate samples on the appropriate field data 



log form (Table 13). 



 



• Record all pertinent data concerning laboratory split samples on the appropriate field 



data log form (Table 14). 



 



• Complete chain-of-custody record at each sample location prior to sampling at the next 



well. 



 



• Finalize chain-of-custody record (Table 15) at the completion of each sampling day. 
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• Package, store, and transport the samples to the laboratory at the conclusion of each 



sampling day.  The ice chests used to store samples for transmittal to the laboratory 



will be sealed closed with filament tape and at least two custody seals will be placed 



across the contact between the ice chest lid and the ice chest, on sides without 



hinges.  The custody seals will indicate whether any tampering occurred during 



handling and shipment.  Samples will be delivered to the laboratories within 



approximately 24 hours of sample collection. 



 



6.2.4  Sample Containers, Preservation, and Transmittal 



 



A list of the types and volumes of sample containers used for groundwater sampling has been 



prepared (Table 2).  The laboratory will prepare the sampling containers for each analysis in 



accordance with the applicable EPA method. 



 



The primary laboratory designated for analysis of groundwater samples with the exception of 



pCBSA analysis is Del Mar Analytical.  The primary laboratory designated for analysis of 



groundwater samples collected at the Site for pCBSA analysis is E.S. Babcock & Sons, Inc.  The 



designated split laboratory is West Coast Analytical Services, Inc., Santa Fe Springs, California. 



 



Upon collection, all samples will be sealed with custody seals, labeled, and stored on ice in ice 



chests until received by the laboratory.  Sample shipments will contain completed 



chain-of-custody records stored in resealable plastic bags for shipment to the laboratory 



(Table 15).  Each ice chest containing samples will be clearly labeled and sealed to prevent 



tampering.   



 



6.2.5  Equipment Decontamination 
 



Groundwater samples will be collected from monitor wells using dedicated or nondedicated 



pumps.  Groundwater sampling using dedicated pumps will not require equipment 



decontamination.  Non-dedicated pumps used for well purging will be decontaminated. 
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Non-dedicated sampling equipment will be decontaminated between monitor wells to be sampled 



during the monitoring round by using a non-phosphate detergent wash, followed by a tap water 



rinse and a final distilled water rinse.  Water generated during decontamination procedures will be 



containerized and stored in an on-site storage tank. 



 



6.2.6  Documentation 
 



Documentation required for groundwater sample collection includes field data forms, sample 



labels, custody seals, and chain-of-custody records.   



 



A record of sample identification numbers will be maintained on standardized field data forms 



(Tables 11, 13, and 14).  Additional field data include a record of significant events, observations, 



measurements, personnel, site conditions, sampling procedures, measurement procedures, and 



calibration records. 



 



All field data entries in the field notebook will be signed, dated, and kept as a permanent record.  



Erroneous entries will be corrected by crossing a line through the error and entering the correct 



information.  Corrections will be initialed by field personnel making the re-entry. 



 



Sample identification documents will be prepared so that sample identification and chain of 



custody are maintained and sample disposition is controlled.  The following sample identification 



documents are to be used: 



 



• Sample identification labels (Table 16); and 



• Chain-of-custody records (Table 15). 



 



Standard sample identification labels and chain-of-custody records will be used to record all 



information.  Sample documentation forms and labels will be completed with waterproof ink.  The 



sample documentation forms will accompany the samples to the laboratory.  Copies of the sample 



documentation forms will be retained by the samplers and sent directly to the Project Manager. 



 



Preprinted adhesive sample labels will be secured to the sample containers by field personnel.  



The following information will be recorded on the sample label: 
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• Sample location/identifier; 



• Depth at which sample was collected, if applicable; 



• Date and time sample was collected; 



• Analyses to be performed; 



• Preservation instructions; 



• Project number; 



• Sampler's initials; 



• Any other pertinent information; and 



• Any special instructions to laboratory personnel. 



 



Official custody of samples will be maintained and documented from the time of sample collection 



until the validation of analytical results.  The chain-of-custody record is the document that records 



the transfer of sample custody.  The chain-of-custody record also serves to cross-reference the 



sample identifier assigned with the sample identifier assigned by the laboratory.  The 



chain-of-custody record includes the following information: 



 



• Sample location/identifier; 



• Project number; 



• Sampling date; 



• Sampling personnel; 



• Shipping method; 



• Sample description; 



• Sample volume; 



• Number of containers; 



• Sample destination; 



• Preservatives used; 



• Analyses to be performed; 



• Special handling and reporting procedures; and 



• The identity of personnel relinquishing and accepting custody of the samples. 
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The sampling personnel will be responsible for the samples and will sign the chain-of-custody 



record to document sample transferal or transport.  Samples will be packaged in sealed 



containers for transport and dispatched to the appropriate laboratory for analysis with a separate 



chain-of-custody record and sample transmittal letter accompanying each shipment.  During 



transport, samples will be accompanied by the chain-of-custody record and sample transmittal 



letter. 



 



Once received at the laboratory, laboratory custody procedures apply.  It is the laboratory's 



responsibility to acknowledge receipt of samples and verify that the containers have not been 



opened or damaged.  It is also the laboratory's responsibility to maintain custody and sample 



tracking records throughout sample preparation and analysis.  A copy of the chain-of-custody 



record is then sent to the Project Manager. 



 



6.2.7  Quality Assurance 
 



QA for groundwater samples collected during routine groundwater monitoring will be 



accomplished by following the procedures described in this SOP and by monitoring laboratory QA 



procedures (Table 7).  In addition, the following field quality control methods will be implemented 



during sample collection: 



 



• Include one trip blank sample containing organic-free water for VOC analyses to 



accompany each ice chest shipped each day for these analyses.  The trip blanks will be 



prepared by the analytical laboratory using organic-free water.  The purpose of the trip 



blank is to identify possible contamination associated with container preparation and 



sample transport. 



 



• Collect duplicate groundwater samples at a rate representing ten percent of the number 



of original groundwater samples for VOC, pCBSA, and organochlorine pesticide 



analysis. 
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• Collect laboratory split groundwater samples at a rate representing ten percent of the 



number of original groundwater samples VOC, pCBSA, and organochlorine pesticide 



analysis. 



 



• Prepare split samples for EPA or other agencies during groundwater sampling, if required, 



by alternately filling agency and H+A sample containers in sequential order for each 



parameter until all containers are filled. 



 



• Identify blank samples in the same manner as all other samples.  Identifiers will be 



determined prior to the sampling round and will be indicated to field sampling personnel 



prior to the start of sampling activities. 



 



• Additional QA/QC samples, including field blanks and/or equipment rinsate blanks, may be 



collected at the discretion of the Project Manager.  



 



• Prior to the start of a sampling round, the Project Manager will determine the sampling 



locations for split sample collection, field blank preparation, and duplicate sample 



collection, if required.  Additionally, the Project Manager will specify labeling procedures 



for these samples.  This information will be contained in the field notebooks issued to field 



sampling personnel prior to the start of sampling activities. 



 



6.3  MANAGEMENT AND DISPOSAL OF CONTAMINATED MATERIALS 



 



Water generated during decontamination procedures will be containerized and stored at the 



Property.  Spent health and safety equipment will be containerized and stored at the Property.  



Purge water from monitor wells will be contained at the wellhead and transported to a storage 



tank at the Property.  In the near term, purge water and decontamination water will be sent off-site 



for treatment.  Spent health and safety equipment will be disposed in accordance with Federal, 



State and Local regulations. 
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7.0  HEALTH AND SAFETY 
 



All on-site field work will be conducted in accordance with the Site-specific Health and Safety 



Plan (H+A, 2003a).  The Site-specific Health and Safety Plan will be included in the field version 



of the FSP.  A hospital route map has been prepared (Figure 19). 



 



On-site field personnel will have 40-Hour Hazardous Waste Operations and Emergency 



Response training and current 8-Hour Refresher Training in accordance with 29 CFR 1910.120.  



Field personnel will also have certification of current respirator fit-testing and first aid training. 
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8.0 REPORTING AND DATA MANAGEMENT 
 



Following completion of field activities, a report will be prepared and submitted to EPA.  The report 



will include descriptions of field activities, data collection, and the data collected.  Information to be 



provided as part of this report is specified in the UAO SOW Task 7.3.  This report will be provided 



to EPA 40 business days after completion of the sampling round. 



 



Data collected during this sampling round including water level data, parameter data collected 



during purging, and laboratory analytical data will be entered into the project database.  Data will 



be managed in accordance with the Data Management Plan, which is being prepared by 



Montrose in accordance with Section 4.0 of the general requirements of the UAO SOW. 
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DATA USES AND LIMITATIONS 
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PARAMETER USES LIMITATIONS 



 
Water Level Measurements 



 
• Preparation of water level elevation contour 



maps. 
 



• Determination of direction of groundwater flow. 
 



• Determination of horizontal and vertical hydraulic 
gradients. 



 
• Tracking of water levels over time at discrete 



point in the hydrostratigraphic unit (hydrograph). 
 



• Tracking changes in water table and effect on 
saturated thickness. 



 
• Calculation of volume of groundwater required for 



purging prior to groundwater sampling. 
 
 



 
• Precision of water level measurement is 0.01 foot. 



 
• Measured water level only representative of 



hydrostratigraphic unit screened at time of 
measurement. 



 
• Preparation of contour maps requires that water level 



elevations be interpolated between measurement 
locations. 



 
 



 
Groundwater Samples 



 
• Monitor concentrations of analyzed compounds 



dissolved in groundwater. 
 



• Preparation of compound concentration contour 
maps. 



 
• Tracking of groundwater quality over time at 



discrete point in the hydrostratigraphic unit 
(hydrograph). 



 
 



 
• Precision of each analysis varies by compound, 



analytical method, and laboratory capabilities. 
 



• Each analytical result only representative of location 
of well, hydrostratigraphic unit, and time of sampling.   



 
• Preparation of contour maps requires that 



groundwater concentrations be interpolated between 
sample collection locations. 



 
 











ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME



VOLATILE ORGANIC COMPOUNDS 8260B 2 X 40 ml VOA VIAL, TEFLON 
LINED SEPTUM



VIALS FILLED COMPLETELY, 
NO HEAD SPACE



HCl, COOL TO 4oC 14 DAYS



DDT, BHC, and Other Organochlorine Pesticides 8081A 1 X 1 LITER AMBER GLASS 
BOTTLE



BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 7 DAYS TO EXTRACT       
40 DAYS TO ANALYZE



PARACHLOROBENZENE SULFONIC ACID
(pCBSA)



Modified 314.0 1 X 500 ML PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC 28 DAYS



BIOLOGICAL PARAMETERS-LABORATORY 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC
Total Kjeldahl Nitrogen (TKN) SM 4500-N-O,C 28 DAYS
Total Phosporus 365.3 28 DAYS
Orthophosphorus 365.3 2 DAYS
Nitrite 300.0 48 HOURS
Nitrate 300.0 1 X 250 ML PLASTIC BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS



BIOLIGICAL PARAMETERS-FIELD



BART Test Kit NA NA Collect and store samples in 
accordance with manufacture's 



recommendations



NA NA
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ANALYTE EPA METHOD SAMPLE CONTAINER OTHER REQUIREMENTS PRESERVATION METHOD MAXIMUM HOLDING TIME
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



ENGINEERING STUDIES ANALYSIS



GENERAL MINERALS 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK UNPRESERVED, COOL TO 4oC
Aluminum 6010B 6 MONTHS
Alkalinity SM 2320B 14 DAYS
Calcium 6010B 6 MONTHS
Chloride 300.0 28 DAYS
Potassium 6010B 6 MONTHS
Iron 6020B 6 MONTHS
Magnesium 6010B 6 MONTHS
Manganese 6010B 6 MONTHS
Sodium 6010B 6 MONTHS
Sulfate 300.0 28 DAYS
Total Dissolved Solids 160.1 7 DAYS



CALIFORNIA TITLE 22 METALS (CCR 17 METALS)* 1 X 1 LITER PLASTIC BOTTLE FILLED TO NECK FILTER, HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Antimony 6020B
Arsenic 6020B
Barium 6020B
Beryllium 6020B
Cadmium 6020B
Chromium 6020B
Cobalt 6020B
Copper 6020B
Lead 6020B
Molybdenum 6020B
Mercury 7470A 28 DAYS
Nickel 6020B
Selenium 6020B
Silver 6020B
Thallium 6020B
Vanadium 6020B
Zinc 6020B



FOR METALS, INSTRUCT LAB TO FILTER 
AND ACIDIFY UPON RECEIPT.



If not filtered in field, do not place in acidified 
sample bottle and instruct lab to filter and acidify 



upon receipt.
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TABLE 2



HANDLING PROTOCOL FOR GROUNDWATER SAMPLES



OTHER PARAMETERS



Cyanide 9014 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK NaOH, COOL TO 4oC 14 DAYS
Total Organic Carbon 415.1 2 x 40 ML VOA VIAL VIALS FILLED COMPLETELY, 



NO HEAD SPACE
HCl, COOL TO 4oC 28 DAYS



Fluoride 300.0 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 28 DAYS
pH 150.1 IMMEDIATELY
Specific Conductance 120.1 28 DAYS
Color SM 2120B 48 HOURS
Suspended Solids 160.2 7 DAYS
Sulfide 376.2 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK ZINC ACETATE AND  NaOH, COOL TO 40C 7 DAYS
Total Settleable Solids 160.5 1 X 1 LITER PLASTIC BOTTLE BOTTLE FILLED TO NECK UNPRESERVED,COOL TO 4oC 48 HOURS
Hardness SM 2340B 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK  HNO3 TO Ph <2, COOL TO 40C 6 MONTHS
Total Silica 6010B 6 MONTHS
Boron 6010B 6 MONTHS
Strontium 6010B 6 MONTHS
MBAS (Surfactants) 425.1 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK COOL TO 4oC 48 HOURS
Ammonium 350.3 1 X 500 ML PLASTIC BOTTLE BOTTLE FILLED TO NECK H2SO4 TO pH <2, COOL TO 4oC 28 DAYS
Total coliform SM 9221E 1 X 100 ML BACTI BOTTLE FILLED TO TOP COOL TO 40C, Na2S2O3 30 HOURS
Pseudomonas SM 9213F 30 HOURS
Heterotrophic Plate Count SM 9215B 30 HOURS
Total Recoverable Petroleum Hydrocarbons 418.1 1 X 1  LITER AMBER GLASS BOTTLE FILLED TO NECK COOL TO 40C, HCL 28 DAYS



FOOTNOTES



   (<) = Less than
DDT = Dichlorodiphenyltrichloroethane
BHC = Hexachlorocyclohexane
      oC = degrees Celsius
    EPA = U.S. Environmental Protection Agency
    HCl = Hydrochloric Acid
    HDPE = High Density Polyethylene
    lab = Laboratory
    ml = Milliliter
    VOA = Volatile Organic Analysis
    NA = Not Applicable
H2SO4 = Sulfuric Acid
NaOH = Sodium Hydroxide
HNO3 = Nitric Acid
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WELL CONSTRUCTION DATA 
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



UBE-1 04/02/91 94.3 8 60.7 - 90.7 
     



UBT-1 09/22/89 99 6 60 - 91 
UBT-2 09/16/89 99 4 50 - 91 
UBT-3 09/12/89 99 4 60 - 91 



     
MW-1 04/26/85 76.6 4 63 - 73 
MW-2 04/27/85 77.5 4 66.7 - 76.7 
MW-3 04/26/85 75 4 64.4 - 74.4 
MW-4 04/26/85 75.3 4 64.9 - 74.9 
MW-5 04/25/85 72.4 4 61.5 - 72.5 
MW-6 11/17/88 85 4 65 - 80 
MW-7 11/18/88 85 4 65 - 80 
MW-8 05/10/89 85 4 65 - 80 
MW-9 05/09/89 85 4 66 - 81 



MW-10 11/22/88 83 4 62 - 77 
MW-11 11/23/88 84 4 62 - 77 
MW-12 11/19/88 85 4 61 - 76 
MW-13 11/15/88 81 4 62 - 77 
MW-14 11/21/88 80 4 58 - 73 
MW-16 03/31/90 78 4 59 - 76 
MW-17 04/02/90 83 4 65 - 81 
MW-19 03/30/90 80 4 63 - 79 
MW-20 04/04/90 74 2 57 - 73 
MW-21 03/28/90 73 4 54 - 70 
MW-22 04/01/90 74 4 57 - 73 
MW-23 08/03/89 80 4 60 - 75 
MW-24 08/04/89 68 4 49 - 64 
MW-25 08/05/89 75 4 56 - 71 
MW-26 08/06/89 80 4 59 - 74 
MW-27 09/19/91 77 4 59 - 75 
MW-28 11/16/91 74 4 54 - 71 
MW-29 09/18/91 75 4 57 - 73 
MW-30 09/20/91 80 4 54 - 70 



     
BF-1 12/11/86 126.5 4 113.5 - 124.0 
BF-2 12/09/86 128 4 114.0 - 124.5 
BF-3 12/05/86 125.5 4 113.5 - 124.0 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



BF-4 12/08/86 126 4 112 - 123 
BF-5 01/14/89 135 4 122 - 132 
BF-6 12/03/88 132 4 115 - 125 
BF-7 12/09/88 119 4 106 - 116 
BF-9 01/03/89 129 6 107 - 128 



BF-10 12/01/89 131 4 120 - 130 
BF-11 12/06/89 124 4 104 - 124 
BF-12 11/30/89 120 4 110 - 120 
BF-13 11/01/89 138 4 117 - 137 
BF-14 10/04/89 122 4 111 - 121 
BF-15 10/10/89 114 4 98 - 113 
BF-16 12/16/89 130 4 103 - 124 
BF-17 12/18/89 124 4 100 - 120 
BF-19 06/26/91 135 4 128 - 133 
BF-20 08/14/91 130 4 110 - 129 
BF-21 05/24/91 123 4 96 - 121 
BF-22 06/12/91 120 4 87 - 117 
BF-23 06/17/91 120 4 101 - 116 
BF-24 05/17/91 122 4 96 - 121 
BF-25 06/20/91 115 4 94 - 104 
BF-26 08/28/91 110 4 90 - 105 
BF-27 07/11/91 122 4 101 - 121 
BF-28 07/18/91 115 4 95 - 110 
BF-29 08/06/91 126 4 100 - 120 
BF-30 08/19/91 120 4 82 - 113 
BF-31 08/22/91 135 4 105 - 135 



BF-32A 12/09/93 120 4 65 - 115 
BF-33 09/05/91 101 4 60 - 100 



     
G-1 11/26/86 164.5 4 140.5 - 161.0 
G-2 11/16/86 180 4 155.0 - 175.5 
G-3 12/01/86 170 4 145.5 - 166.0 
G-4 01/17/89 195 4 154 - 194 
G-5 12/07/88 194 4 151 - 190 
G-6 12/12/88 192 4 149 - 190 
G-8 12/13/89 181 4 140 - 180 
G-9 12/04/89 213 4 171 - 213 



G-11 11/04/89 218 4 177 - 217 
G-12 10/21/89 198 4 158 - 198 



     
Note:  Refer to page 3 of this table for footnotes.  
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WELL 
IDENTIFIER 



DATE 
DRILLED 



DEPTH OF 
WELL 
(ft bls) 



WELL 
DIAMETER 



(inches) 



PERFORATED 
INTERVAL 



(ft bls) 
     



G-13 10/07/89 197 4 157 - 197 
G-14 08/30/91 196 4 155 - 195 
G-15 08/09/91 184 4 142 - 182 
G-16 06/06/91 187 4 145 - 185 
G-17 06/29/91 213 4 172 - 212 
G-18 05/30/91 202 4 161 - 201 
G-19 07/25/91 187 4 145 - 185 



     
LG-1 11/12/86 211 4 188.5 - 209.0 
LG-2 12/21/88 207 4 185 - 205 



     
LW-1 08/24/89 251 4 230 - 250 
LW-2 08/31/89 253 4 232 - 252 
LW-3 11/18/89 261 4 238 - 259 
LW-4 09/09/91 246 4 225 - 245 
LW-5 09/17/91 251 4 230 - 250 
LW-6 09/21/91 256 4 235 - 255 
LW-7 09/24/91 251 4 230 - 250 



     
 
 
 
 
 
 
FOOTNOTES 
 
 Ft bls = Feet below land surface 
 NM  = Not measured  
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UNIT VOCs pCBSA DDT-BHC



MW-1 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast corner of Property, Confirm the lateral 
extent of BHC



MW-2 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-3 upper Bellflower aquitard X X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations, Confirm the lateral extent of BHC, Verify historical detection of DDT



MW-4 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-5 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC



MW-6 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations south of Jones Chemical, Confirm the lateral 
extent of BHC



MW-7 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product



MW-8 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-9 upper Bellflower aquitard X X X
Confirm MCB and pCBSA concentrations north of the Property, Evaluate TCE 
concentrations from upgradient sources, Confirm the lateral extent of BHC, Verify historical 
detection of DDT



MW-10 upper Bellflower aquitard X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



MW-11 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-12 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations east of the Property, Confirm the lateral extent of 
BHC



MW-13 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC



MW-14 upper Bellflower aquitard X X X Confirm MCB and pCBSA concentrations southeast of the Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



MW-16 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-17 upper Bellflower aquitard X X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC, Verify historical detection of DDT



MW-19 upper Bellflower aquitard X X Confirm upgradient MCB and pCBSA concentrations north of the Property 
MW-20 upper Bellflower aquitard Well not scheduled to be sampled because it contains free product
MW-21 upper Bellflower aquitard Well not scheduled to be sampled, east of MW-28 which was sampled in 2002



MW-22 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



MW-23 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002
MW-24 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-25 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations, Confirm the lateral extent of BHC



MW-26 upper Bellflower aquitard X X X Confirm downgradient MCB and pCBSA concentrations south of the Property, Confirm the 
lateral extent of BHC



MW-27 upper Bellflower aquitard X X X Confirm upgradient MCB and pCBSA concentrations northeast of the Property, Evaluate 
TCE concentrations from upgradient sources, Confirm the lateral extent of BHC



MW-28 upper Bellflower aquitard Well not scheduled to be sampled because it was sampled in 2002



MW-29 upper Bellflower aquitard Well not scheduled to be sampled, nearby Del Amo Well SWL0025 provides data for this 
portion of the plume



MW-30 upper Bellflower aquitard X X X Confirm concentrations along the southeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-1 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm upgradient MCB and 
pCBSA concentrations northwest corner of Property 



BF-2 Bellflower sand X X X Confirm MCB and pCBSA concentrations southern Property boundary, Confirm the lateral 
extent of BHC



BF-3 Bellflower sand X X X Confirm MCB and pCBSA concentrations northeast corner of Property, Confirm the lateral 
extent of BHC, Verify historical detection of DDT



BF-4 Bellflower sand X X X Confirm MCB and pCBSA concentrations on-Property, Confirm the lateral extent of BHC, 
Verify historical detection of DDT



BF-5 Bellflower sand X X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes, Confirm 
the lateral extent of BHC



BF-6 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-7 Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-9 Bellflower sand X X X Confirm MCB and pCBSA concentrations beneath source area, Confirm the lateral extent 
of BHC, Verify historical detection of DDT



BF-10(a) Bellflower sand X X Confirm concentrations along the  flank of the MCB and pCBSA plumes



BF-11 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-12 Bellflower sand X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



BF-13 Bellflower sand Well not scheduled to be sampled, nearby Del Amo Well SWL0013 provides data for this 
portion of the plume



BF-14 Bellflower sand X X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes, Confirm the 
lateral extent of BHC



BF-15(a) Bellflower sand X X X Confirm concentrations along the axis of the MCB and pCBSA plumes, Confirm the lateral 
extent of BHC



BF-16 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



BF-17 Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-19 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-20 Bellflower sand X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



BF-21 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-22 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-23 Bellflower sand Well not scheduled to be sampled because it was sampled in 2002
BF-24 Bellflower sand X X Confirm concentrations along the axis of the MCB and pCBSA plumes



BF-25(a) Bellflower sand X X Confirm concentrations along the downgradient axis of the MCB and pCBSA plumes



BF-26 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-27 Bellflower sand X X Confirm downgradient MCB and pCBSA concentrations
BF-28 Bellflower sand X X X Confirm downgradient MCB and pCBSA concentrations, Verify historical detection of BHC
BF-29 Bellflower sand X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes
BF-30 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



BF-31(a) Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-32A Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
BF-33 Bellflower sand X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes



G-1 Gage aquifer X X Evaluate TCE concentrations from upgradient sources, Confirm MCB and pCBSA 
concentrations



G-2 Gage aquifer X X X Confirm MCB and pCBSA concentrations, southeast corner of Property, Verify historical 
detection of DDT



G-3 Gage aquifer X X Confirm  MCB and pCBSA concentrations, southwest corner of Property 
G-4 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
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UNIT VOCs pCBSA DDT-BHC



TABLE 4



GROUNDWATER MONITORING SCHEDULE



WELL 
IDENTIFIER TECHNICAL RATIONALE



BASELINE ROUND



G-5 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-6 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes
G-8 Gage aquifer X X Confirm concentrations southwest of the axis of the MCB and pCBSA plumes



G-9(a) Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-11(a) Gage aquifer X X Confirm concentrations along the northeast flank of the MCB and pCBSA plumes



G-12 Gage aquifer Well not scheduled to be sampled, nearby Del Amo Well SWL0034 provides data for this 
portion of the plume



SWL0034 Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-13(a) Gage aquifer X X Confirm concentrations along the axis of the MCB and pCBSA plumes



G-14 Gage aquifer Well not scheduled to be sampled because it was sampled in 2002, Del Amo will sample 
this well



G-15 Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-16(a) Gage aquifer X X Confirm concentrations along the southwest flank of the MCB and pCBSA plumes
G-17 Gage aquifer X X Confirm concentrations northeast of the axis of the MCB and pCBSA plumes
G-18 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
G-19 Gage aquifer X X Confirm downgradient MCB and pCBSA concentrations
LG-1 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer
LG-2 Lynwood-Gage X X Confirm MCB and pCBSA concentrations in lower Gage aquifer



LW-1(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations beneath source area
LW-2(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-3(b) Lynwood aquifer X X Confirm MCB and pCBSA concentrations northeast of the Property 
LW-4(b) Lynwood aquifer X X Confirm downgradient MCB and pCBSA concentrations
LW-5 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002
LW-6 Lynwood aquifer X X Confirm MCB and pCBSA concentrations, northeast corner of Property 
LW-7 Lynwood aquifer Well not scheduled to be sampled because it was sampled in 2002



NOTE: 
(a) Samples will also be collected from these wells for biological fouling evaluation and engineering studies.  See Table 2 for list of analysis.
(b) Samples will also be collected for these wells for engineering studies.  See Table 2 for list of analyses.



FOOTNOTES



MCB = Chlorobenzene VOCs = Volatile organic compounds
pCBSA = para-Chlorobenzene sulfonic acid DDT-BHC = Dichlorodiphenyltrichloroethane and hexachlorocyclohexane (Lindane)



857.2003-16 Table 04.xls
11/13/03 Page 4 of 4











  HARGIS + ASSOCIATES, INC.
 



 



857.2003-16 Table 05.doc 
11/13/03 Page 1 of 1  



  
 



TABLE 5 
 



 WATER LEVEL INDICATOR 
 CALIBRATION DOCUMENTATION FORM 



 
 
 PROJECT NUMBER:  
 



 
 
 



DATE 



 
 
 



TIME 



 
WATER LEVEL 



INDICATOR 
TYPE 



 
WATER LEVEL 



INDICATOR 
NUMBER 



 
 



CALIBRATION 
METHOD 



 
CALIBRATED 



BY 
(INITIALS) 



 
 
 



REMARKS 
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TABLE 6 



 
STATIC WATER LEVEL DATA SHEET 
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 MONTH/YEAR:   



 PROJECT NUMBER:   



 METHOD OF MEASUREMENT/SOUNDER IDENTIFIER:   



 



 
 
 



WELL 
IDENTIFIER 



 
 
 
 



DATE 



 
 
 
 



TIME 



 
 
 



REFERENCE 
POINT 



 
REPORTED 



TOTAL DEPTH 
OF WELL 
(feet bls) 



DEPTH TO 
WATER FROM 
REFERENCE 



POINT 
(feet) 



 
DEPTH TO 
PRODUCT 
(feet bls) 



 
REFERENCE 



POINT 
ELEVATION 



(feet msl) 



 
WATER 
LEVEL 



ELEVATION 
(feet msl) 



 
PREVIOUS 



DEPTH 
TO WATER 



(feet) 



 
 



CHANGE IN 
WATER LEVEL 



(feet) 



 
 
 
 



COMMENTS 



 
 
 
 



INITIALS 



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



             



 
 
FOOTNOTES 
 
 msl = Mean sea level 
 bls = Below land surface 











PROCEDURE      
EQUIPMENT CHECK AND/OR 



CALIBRATION  
OPERATIONAL  
PROCEDURE PERSONNEL   



DATA 
STORAGE 
SYSTEM PRECISION   ACCURACY             



Water Level Measurement Electric water level sounder, steel 
tape, interface probe



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy, 
electronic



0.01 foot +0.1 foot



Water Sample Collection 
(excludes determination of 
electrical conductivity, pH, 
and temperature)



Depth specific sampling devices, 
sample bottles, shipping 
containers, transmittal forms, 
chain-of-custody records, field 
forms



SOP Hydrogeologist, 
field technician



Hard copy NA NA



Electrical Conductivity Conductivity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +5 umhos 
when scale 
units are x1



+10 umhos 
when scale 
units are x1



Turbidity Turbidity meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



Dissolved Oxygen Photometric meter, appropriate 
filters,  high and low range 
ampoules, field form



SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy Based on 
instrument



Based on 
instrument



pH pH meter, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.05 unit 0.5 unit



Temperature Field thermometer, field form SOP and manufacturer 
instructions for 
equipment



Hydrogeologist, 
field technician



Hard copy +0.1oC +0.5oC



FOOTNOTES



SOP = Standard Operational Procedure umhos = Micromhos
   NA = Not Applicable oC = Degrees Celsius
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TABLE 7



FIELD PROCEDURES AND QUALITY ASSURANCE OBJECTIVES
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TABLE 8 



 
ELECTRICAL CONDUCTIVITY METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
 



DATE 



 
 



TIME 



EC STANDARD 
SOLUTION 



(umhos/cm @ 25ºC) 



TEMPERATURE 
OF SOLUTION 



ºC 



EC METER 
READINGS 
(umhos/cm) 



 
REDLINES 



(Y/N) 



BATTERY 
GOOD 
(Y/N) 



 
METER 
TYPE 



 
METER 



SERIAL # 



 
 



COMMENTS 



 
 



INITIALS 



           



           



           



           



           



           



           



           



           



           



           



           



           



           



 
FOOTNOTES 
 
 umhos/cm = Microhmos per centimeter 
 °C = Degrees Centigrade 
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TABLE 9 
 



pH METER CALIBRATION FORM 
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 PROJECT NUMBER:  
 
          MONTH/YEAR:  
 
 PAGE                OF   
 
 



 
DATE 



 
TIME 



 
pH BUFFER 



TEMPERATURE 
OF BUFFER, ºC 



 
pH READING 



 
METER TYPE 



METER 
SERIAL 



NO. 
 



COMMENTS 
 



INITIALS 



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



         



 
FOOTNOTE 
 
 ºC = degrees Celsius 
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 TABLE 10 Project __________ 
 
 INSTRUMENT CALIBRATION LOG FOR GROUNDWATER SAMPLING 
 
 DISSOLVED OXYGEN METER CALIBRATIONS 
 (AIR METHOD) Page  ____ of ____ 
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DATE 



 
 



TIME 



 
METER 
MODEL 



 
TEMP 
(ºC) 



 
ELEVATION 



(ft msl) 



SOLUBILITY 
OF 



OXYGEN (a) 



ALTITUDE 
CORRECTION 



FACTOR (b) 



CALIBRATION 
VALUE(c) 



(mg/l) 



 
 



COMMENTS 



 
 



INITIALS 
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
 
FOOTNOTES 
 
(a) Solubility of oxygen. 
(b)  Altitude correction factor. 
(c) Calibration value determined by multiplying solubility value by altitude correction factor. 
 
 ºC = degrees Celsius 
 ft msl = Feet mean sea level 
 mg/l = Milligrams per liter 
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 HARGIS + ASSOCIATES, INC. TABLE 11 
GROUNDWATER SAMPLING INFORMATION FORM 



 
 WELL ID:  
  
STATIC DTW   FT VOLUME OF WATER IN CASING   GAL  DATE:   



TD CASING   FT 3 CASING VOLUMES   GAL   



FT OF WATER   FT MONITOR WELL RECHARGE RATE   SLOW   FAST  INITIALS:  



CAPACITY OF CASING   GAL/FT PURGE METHOD   BAILED   PUMPED  



     
 



. . . . FIELD PARAMETERS . . . . 
 



APPROX. 
GALLONS 



APPROX. 
CASING 



VOLUMES 



 



BEGIN PURGING @    HRS 
TIME T° (        ) pH EC O.R.P. D.O. TURB. PURGED PURGED COMMENTS  



           



          STOP PURGING @ HRS 



           



           



          GALLONS PURGED  



           



          CASING VOLS PURGED  



           



           WL FT@  HRS 



          WEATHER CONDITIONS 



           



          TIME  TEMP  



           



          SKIES  



           



          WIND (mph) FROM  



           



           



          AIR MONITORING PID/FID ppm 



           



 NOTES     VAULT  BKGD  
SAMPLE COLLECTION SAMPLE TIME  (Color, odor, sand & silt content, factors possibly affecting samples, condition of vault, wellhead,  
      ANALYSIS       QUANTITY            TYPE   sampling apparatus, etc.) BREATHING ZONE  



       
       DISCHARGE WATER  
        
        
       HEALTH & SAFETY EQUIPMENT 
       (circle) 
DUPLICATES / SPLITS / BLANKS? Y N 
If yes, complete appropriate forms. 



     RESPIRATORS  GLOVES 
TYVEK  GOGGLES 
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TABLE 12 



 
BLANK SAMPLE LOG FORM 
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 PROJECT NUMBER:              
 
 MONTH/YEAR: 
                                       
 PAGE            OF              
 
 



 
DATE 



TYPE BLANK 
(Field, Trip, 



Rinsate) 
 



TIME 



 
PREPARATION 



LOCATION 



 
SAMPLE 



IDENTIFIER 



 
ANALYTICAL 



METHOD 



 
BLANK WATER 



SOURCE & DATE 



 
BATCH 



NUMBER 



 
COMMENTS AND SAMPLING 



CONDITIONS 
 



INITIALS 
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TABLE 13 



 
DUPLICATE SAMPLE LOG FORM 
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 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 



 



SAMPLE DATE 
SAMPLE TIME  



ACTUAL / REPORTED 



 



SAMPLE 
LOCATION 



 



SAMPLE IDENTIFIER 



 



ANALYTICAL METHOD 



 



COMMENTS 



 



INITIALS 
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TABLE 14 



 
LABORATORY SPLIT SAMPLE LOG FORM 



 



857.2003-16 Table 14.doc 
11/13/03 Page 1 of 1  



 
 PROJECT NUMBER:                 
 
 MONTH/YEAR:          
 
 PAGE            OF              
 
 



DATE TIME SAMPLE LOCATION LABORATORY ANALYTICAL METHOD COMMENTS INITIALS 
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TABLE 15 
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TABLE 16.  SAMPLE IDENTIFICATION LABEL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 HARGIS + ASSOCIATES, INC. 
Mission City Corporate Center 
2365 Northside Drive, Suite C-100 
San Diego, CA  92108 
Phone:  619.521.0165 



________________________________ 
Client Date 



________________________________
H+A Project No. Sample ID 
________________________________  
Initials Time 
________________________________ 
Analyze for: 



________________________________ 
Preservative/Special Instructions: 
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FINAL 



QUALITY ASSURANCE PROJECT PLAN 



BASELINE GROUNDWATER SAMPLING 



MONTROSE SITE 



TORRANCE, CALIFORNIA 
 
 
 



1.0  INTRODUCTION 



 



 



This Quality Assurance Project Plan (QAPP) has been prepared for Montrose Chemical 



Corporation of California (Montrose) in accordance with the requirements outlined in Section 7.0 



of the Unilateral Administrative Order (UAO) Statement of Work (SOW) (U.S. Environmental 



Protection Agency [EPA], 2003).  



 



1.1  DEFINITION OF TERMS 



 



To facilitate the discussion within this document, several defined terms are used as described 



below.  For clarity of discussion only, this report will refer to the “Property” as the area within the 



fenced property boundary located at 20201 South Normandie Avenue, in Los Angeles, near 



Torrance, California (Figure 1).  The term "central process area" (CPA) refers to an approximate 



two-acre portion of the Property where most of the manufacturing operations were performed 



historically. 



 



The boundary of a Superfund Site occurs at the limits of the areal extent to which contamination 



has come to be located.  Knowledge of this boundary changes as remedial investigations reveal 



additional areal extent that is contaminated, or as the contamination spreads.  It usually is not 



possible to know with complete certainty all places where contamination has come to be 



located.  Thus, the Site boundary cannot be known with complete certainty.  The term “Site” for 
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the purposes of this QAPP refers not only to the known extent of contamination as described 



above, but to the actual extent of contamination related to Montrose.  



 



In addition, the term dichlorodiphenyltrichloroethane (DDT), or total DDT, will be used to refer to 



the sum of the isomers and metabolites of DDT.  The term hexachlorocyclohexane (BHC), or 



total BHC, will be used to refer to the sum of the isomers of BHC. 



 



1.2  OBJECTIVES 



 



In accordance with the UAO SOW Task 7, the objectives of the baseline sampling round are:   



 



• Provide current groundwater quality and water level data for the remedial design 



modeling program. 



 



• Establish the current position of the contaminant plume and the chemical concentration 



distribution within the contaminant plume. 



 



• Provide a baseline for comparison of future compliance and operational monitoring to be 



performed in accordance with the Monitoring and Aquifer Compliance Plan (MACP). 



 



The data generated by baseline monitoring will serve several purposes.  The data will satisfy the 



following specific objectives:   



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of 



chlorobenzene and other volatile organic compounds (VOCs) in groundwater at the Site. 



 



• Obtain data sufficient to monitor changes in the lateral and vertical distribution of pCBSA 



in groundwater at the Site.  This data will be used to evaluate the need for additional 



monitoring wells in accordance with the UAO SOW Task 1.2. 
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• Obtain data regarding the concentration of trichloroethylene (TCE) in groundwater at the 



Site.  This data will be used to evaluate the need for additional monitoring wells in 



accordance with the UAO SOW Task 1.1. 



 



• Obtain data to monitor changes in the concentration of DDT, BHC and other 



organochlorine pesticides in groundwater at the Site. 



 



• Obtain data to further evaluate the potential for biological plugging to occur during 



injection of treated water.  This data will be used to supplement the previously completed 



geochemical modeling evaluation, which was submitted to EPA on March 12, 2003. 



 



• Obtain data to support engineering studies to be conducted as part of the remedial 



design. 



 



1.3  SUPPORTING DOCUMENTS 



 



This QAPP was developed in accordance with the EPA guidance document “EPA Guidance for 



Quality Assurance Project Plans, Document Control No. EPA QA/G-5” (EPA, 1998a).  Site 



specific documentation is also provided in the “Final Remedial Investigation Report for the 



Montrose Superfund Site, Los Angeles, California” (EPA, 1998b), and in the accompanying 



“Field Sampling Plan, Baseline Groundwater Sampling, Montrose Site, Torrance, California” 



(Hargis + Associates, Inc. [H+A], 2003B). 



 



1.4  BACKGROUND 



 



Background information related to the Site is outlined in the Field Sampling Plan (FSP) 



(H+A, 2003b). 
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1.4.1  Site Description 



 



A description of the Site is provided in Section 2.1 of the FSP (H+A, 2003b). 



 



1.4.2  Previous Investigations 



 



Previous groundwater investigations at the Site are summarized in Section 2.5 of the FSP and 



in the Remedial Investigation (RI) report (EPA, 1998b, H+A, 2003b).  Groundwater data 



obtained from these investigations are contained in the Montrose Groundwater database, 



described in the Data Management Plan being prepared by Montrose. 



 



1.4.3  Geologic and Hydrogeologic Conditions 



 



The geologic setting, stratigraphy, and hydrogeologic conditions at and in the vicinity of the Site 



are described in Sections 2.2 and 2.3 of the FSP (H+A, 2003b). 
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2.0  DATA QUALITY OBJECTIVES 



 



 



The data quality objectives (DQOs) for this study were developed in accordance with the EPA 



guidance document “Guidance for the Data Quality Objectives Process”, EPA QA/G-4 



(EPA, 2000).  The DQO process outlined in the EPA guidance is designed to provide systematic 



planning in data collection efforts.  The data collection efforts resulting from such planning 



should support the decision making process.  This section of the Montrose QAPP is designed to 



parallel the EPA guidance for the DQO process to the extent possible.  Therefore, this section 



will discuss the steps specified in the DQO process as outlined in the EPA guidance (EPA, 



2000).  As described by EPA, the DQO process is especially designed to address problems that 



require making a decision between two clear alternatives.  However, the principles used in the 



DQO process are also applicable to programs with objectives other than decision making, such 



as this Baseline Sampling.  The basic steps in the DQO process are: 



 



1) State the Problem 



2) Identify the Decision 



3) Identify the Inputs to the Decision 



4) Define the Boundaries of the Study 



5) Develop a Decision Rule 



6) Specify Tolerable Limits on Decision Errors 



7) Optimize the Design for Obtaining Data 



 



2.1  STATE THE PROBLEM 



 



The data collection activity addressed in this document is the Baseline Sampling, which is 



defined as Task 7 of the UAO SOW (EPA, 2003).  The principal objective for these data is to 
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serve as the baseline for future compliance and operational monitoring.  As a comprehensive 



round of groundwater monitoring and sampling has not been performed recently, this baseline 



will provide data on the current hydrogeologic and water quality conditions.  The data will also 



be used in the remedial design modeling program, to evaluate whether or not additional wells 



are needed for monitoring in accordance with UAO SOW Task 11, and whether or not additional 



wells are needed to define the extent of the pCBSA plume in accordance with UAO SOW 



Task 1.2 (EPA, 2003).   



 



2.2  IDENTIFY THE DECISION 



 



As noted in the EPA guidance, the DQO process is particularly designed to address problems 



that require making a decision between two clear alternatives.  However, the principles of 



systematic planning and the DQO process are applicable to all scientific studies (EPA, 2000).   



Therefore, the DQO process will be applied to this phase of data collection to the extent 



practicable. 



 



As part of the decision process, the planning team and decision makers should be identified.  



For this project, the members of the planning team include hydrogeologists from H+A, Montrose 



Chemical Corporation personnel, and EPA personnel including the Remedial Project Manager 



and Quality Assurance Management Section representatives.  Decisions will be made by 



consensus between the EPA, Montrose, and H+A. 



 



The baseline sampling will provide current groundwater quality and water level data for the 



remedial design modeling program.  Based on analysis of the results of the sampling activities, 



the current location of the contaminant plume and the chemical concentration within the 



contaminant plume will be established.  Changes in chemical concentrations will be compared 



to historical data and current remedial action levels.  Comparisons will be conducted on both a 
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well by well basis.  Additionally an evaluation of the overall changes, if any, of the plumes will be 



assessed.   



 



The sampling will provide a baseline for compliance and operational monitoring to be performed 



in accordance with the MACP.  An objective of the sampling is to obtain data sufficient to 



monitor changes in the lateral and vertical distribution of chemicals in groundwater at the Site.  



The data will also be used to evaluate the need for additional monitoring wells.   



 



2.3  IDENTIFY THE INPUTS TO THE DECISION 



 



Baseline Sampling will consist of water level measurement and groundwater sampling as defined 



in the FSP.  Water levels will be measured in all 85 Montrose monitor wells.  Groundwater 



samples will be collected from 71 Montrose monitor wells and one Del Amo monitor well during 



Baseline Sampling as specified in the FSP.  In order to meet the objectives outlined in Section 



1.2, groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



modified EPA Method 314.0; for DDT and its isomers and metabolites; BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A..  Tables 4 through 9 included in this QAPP 



summarize the analytical methods to be used, and the analytes for each method.  The following 



summarizes the information included in the tables: 



 



TABLE ANALYTICAL METHOD INFORMATION 



4 VOCs 



5 Organochlorine Pesticides 



6 PCBSA 



7 General Minerals 



8 Other Parameters 



9 California Title 22 Metals 
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The selected analyses are based on the known contaminants released at the Site and the 



historical concentrations of those contaminants in groundwater.  Additional analyses will be 



performed in support of the remedial engineering activities, and to assist in optimizing 



reinjection of treated water to reduce biofouling.  These analyses are described in the FSP. 



 



2.4  DEFINE BOUNDARIES OF THE STUDY 



 



Monitor wells are located across the Site, and are screened in the following hydrostratigraphic 



units: 



 



 upper Bellflower aquitard 



 Bellflower sand 



 Gage aquifer 



 Lynwood aquifer. 



 



Water levels will be measured in all Montrose monitor wells as described in the FSP.  



Groundwater samples will be collected from selected Montrose monitor wells as described in 



the FSP. 



 



Project specific goals for the detection limit of each analyte will be the in situ groundwater 



standards (ISGS).  Where applicable, the ISGS for VOCs are included in Table 4, and the ISGS 



for organochlorine pestcides are included in Table 5.  The project goals for accuracy, precision, 



and completeness are also included in Tables 4 through 9.  The proposed methods and 



corresponding method detection limits have been set to be below the ISGS for VOCs and 



organochlorine pesticides. 



 



The baseline groundwater sampling program will be implemented after EPA has approved this 



QAPP and the associated FSP. 
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2.5  DEVELOP A DECISION RULE 



 



The proposed baseline data collection is designed to establish baseline groundwater quality 



conditions, and to provide an evaluation of the current lateral and vertical distribution of VOCs, 



pCBSA, and BHC in groundwater..  This monitoring and sampling will provide a basis for future 



work at the site and will support the development of the MACP.  The data developed by the 



baseline sampling will be integral to future decisions on remedial activities.  The baseline 



sampling data will also be used in the future to evaluate water level and water quality trends. 



 



The following provides a summary of the purposes of the baseline sampling, and the associated 



decision: 



 



PURPOSE DECISION 
 
• Data will be used to provide baseline 



plume definition data for the RD 
model. 



 
• Determine if additional wells are 



necessary for RD modeling. 



 
• Data will be used to evaluate the 



extent of TCE in the areas adjacent 
to and upgradient of the Montrose 
property. 



 
• Determine if the locations of 



proposed wells outlined in the TCE 
workplan need to be moved based 
on the chemical concentration data 
from the wells on and adjacent to the 
Montrose property. 



 
• Data will be used to define the 



pCBSA plume. 



 
• Determine the location and number 



of monitor wells to monitor pCBSA in 
accordance with the requirements of 
the Record of Decision (ROD), 
Section 13, Provision 12 (pages 13-
23 and 1324). 
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2.6  SPECIFY TOLERABLE LIMITS ON DECISION ERRORS 



 



Results of this data collection and evaluation effort will provide information for future remedial 



decisions and activities.  This baseline evaluation of current site conditions will be assumed to 



be true. 



 



Although there is no specific decision that will result from the baseline sampling program, 



acceptable limits on the data itself are discussed in the Data Acquisition section of this QAPP 



(Section 4.0).  Although the complete range of variables for the parameters to be collected is not 



known, previous sampling and laboratory analyses have provided the basis for determining 



which analyses will be performed as part of the baseline study.  Previous sampling and 



laboratory analyses results, as summarized in the RI report, provide an approximation of the 



expected ranges of concentrations of contaminants in groundwater at the Site, as well as the 



expected ranges of water level elevations in the various hydrostratigraphic units underlying the 



Site (EPA, 1998b). 



 



2.7  OPTIMIZE THE DESIGN FOR OBTAINING DATA 



 



Based on results of the Baseline Sampling, additional monitor wells may be required.  Additional 



wells may be required to evaluate the extent of pCBSA in accordance with UAO SOW Task 1.2 



(EPA, 2003).  Additional wells may also be required to meet the objectives of the MACP, to be 



prepared by EPA, in accordance with UAO SOW Task 11 (EPA, 2003).  The decisions 



regarding whether or not additional wells will be installed, and the monitoring and sampling 



schedule for those wells, will be made following the Baseline Sampling. 



 



Groundwater samples will be collected from 71 of the Montrose monitor wells and one Del Amo 



monitor well in order to meet one or more of the objectives as follows:    
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In accordance with the requirements of the UAO SOW Task 7, groundwater samples will be 



collected from 20 upper Bellflower aquitard monitor wells, 29 Bellflower Sand monitor wells, 



18 Gage aquifer monitor wells, and 5 Lynwood aquifer monitor wells.  The rationale for sampling 



the specified wells is provided in Table 4 of the FSP.  The locations of the wells in relationship to 



the chlorobenzene and pCBSA plumes for the upper Bellflower aquitard, Bellflower Sand, Gage 



aquifer, and Lynwood aquifer have been provided in the FSP.   



 



To obtain data specifically on the concentration of TCE upgradient or cross gradient to the 



Property, groundwater samples will be collected from six upper Bellflower aquitard monitor wells, 



three Bellflower Sand monitor wells, and one Gage aquifer monitor well.  The locations of these 



wells are shown on Figures 11 through 12 of the FSP.  The rationale for sampling the specified 



wells is provided in Table 4 of the FSP.   



 



To monitor changes in the distribution of DDT and BHC in groundwater at the Site, groundwater 



samples will be collected from 16 upper Bellflower aquitard monitor wells, 10 Bellflower Sand 



monitor wells, and 1 Gage aquifer monitor well.  The locations of these wells are shown on 



Figures 13 through 17 of the FSP.  The rationale for sampling the specified wells is provided in 



Table 4 of the FSP.   



 



To further evaluate the potential for biological plugging to occur during injection of treated water, 



groundwater samples will be collected from four Bellflower sand monitor wells and four Gage 



aquifer monitor wells.  The locations of wells to be sampled are provided on Figure 18 of the FSP. 



 



To support engineering studies to be conducted as part of the remedial design, groundwater 



samples will be collected from four Bellflower Sand monitor wells, four Gage aquifer monitor wells, 



and four Lynwood aquifer monitor wells.  The locations of the wells to be sampled are also 



provided on Figure 18 of the FSP. 
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3.0  TASK MANAGEMENT 



 



 



This section describes the overall structure of the project in terms of its management team and 



its quality assurance (QA) team, and provides an overview of the tasks to be performed under 



the FSP.  In addition, this section describes the types of data that will be generated in the 



course of this monitoring program, as well as the data quality requirements that will allow these 



data to be interpreted and integrated into a conceptual understanding of subsurface processes 



that govern the movement of groundwater and COCs in groundwater. 



 



3.1  TASK ORGANIZATION 



 



A project organization chart has been prepared for the tasks specified in the FSP, and lists H+A, 



EPA, and subcontractor personnel responsible for implementation of field and QA activities 



(Figure 1).  QA activities at the Site will be overseen by a QA team comprising the following 



project personnel:  Project Manager, Technical Directors, QA Managers, and Field Task 



Managers.  The QA team is responsible for ensuring that valid measurement data are obtained 



and for routinely verifying laboratory and field measurement data.  The following sections 



describe the responsibilities of the individual members of the QA team.  



 



3.1.1  Project Manager 



 



The Project Manager is responsible for general project supervision, including reviewing the 



activities of the QA Manager and the individual Field Task Managers.  The Project Manager will 



directly perform or supervise the performance of the following: 



 



• Coordinate and oversee project-related activities and data management. 
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• Ensure that the procedures specified in this QAPP and in the FSP are implemented and 



that all activities conducted at the Site meet stated objectives. 



 



• Determine sampling and analytical strategies with the assistance of the QA team. 



 



• Ensure that data meet project specific objectives. 



 



• Review data quality verification results. 



 



• Review and approve project documents. 



 



• Approve, designate, and monitor corrective action of all field and office activities, as 



needed. 



 



• Act as H+A liaison to Montrose and EPA. 



 



3.1.2  EPA Project Manager 



 



The EPA Project Manager bears overall responsibility for the direction of the scope of work to 



be performed for the project.  The EPA Project Manager provides final review and approval of 



the field sampling plan and associated QAPP, and the reports that will be generated upon 



conclusion of each groundwater sampling event.  The EPA Project Manager provides 



coordination of the overall project, and provides consultant overview and direction. 
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3.1.3  Technical Directors 



 



The Technical Directors will review the implementation of field, laboratory, and office procedures to 



ensure that the proposed work is conducted in accordance with methods and procedures 



designated in the FSP and this QAPP.  The Technical Directors will be available to assist the 



Project Manager as needed to evaluate data quality with respect to project objectives and to 



interpret data generated during groundwater sampling. 



 



3.1.4  Quality Assurance Managers 



 



The H+A QA Manager is responsible for informing field personnel of the quality control (QC) 



practices to be employed prior to field work; performing and overseeing QA/QC functions 



throughout field and laboratory activities; and communicating QA/QC status and requirements to 



the Project Manager and, if required, to Technical Directors.  The QA Manager will directly 



perform or supervise the performance of the following: 



 



• Coordinate QA/QC functions with the Project Manager. 



 



• Review and approve all QA/QC documents pertaining to Site activities. 



 



• Review and approve all modifications to this QAPP, as necessary, and distribute 



modifications to all parties. 



 



• Coordinate all field sampling efforts with the analytical laboratory. 



 



• Maintain a record of all samples submitted for analysis to the laboratory, the analyses 



performed, and the final results. 
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• Ensure that proper sample custody procedures are followed. 



 



• Review chain-of-custody records and sample transmittal documents for completeness. 



 



• Ensure that appropriate field measurement data and analytical laboratory data are 



entered, stored, and maintained. 



 



• Perform the verification and validation of the quality of data and review analytical results 



with project personnel. 



 



• Monitor progress in correcting laboratory deficiencies, if necessary. 



 



The H+A QA Manager and other members of the H+A QA team will be assisted as needed by a 



consulting QA Manager for Laboratory Data Consultants, Carlsbad, California (LDC).  The LDC 



QA Manager will be available to review verification and validation of the quality of data in order 



to assure that data quality achieved during field and laboratory procedures meets DQOs 



designated for the project. 



 



The EPA Project QA Officer will be responsible for review of QA documents, including QAPPs, 



submitted pursuant to a Task Assignment.  The EPA Project QA Officer provides comments and 



recommendations to the EPA Project Manager regarding appropriate methodologies, reporting 



limits, sampling, and preservation techniques, DQOs, and other chemistry related issues.  The 



EPA Project QA Officer performs data validation tasks or assigns and supervises EPA data 



validation tasks as requested by the EPA Project Manager. 
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3.1.5  Field Task Managers 



 



Field Task Managers are responsible for overseeing all field activities, for communicating field 



activities with the Project Manager, and for coordinating all sampling efforts with the H+A QA 



Manager and the analytical laboratories.  The Field Task Managers, to be assigned prior to 



scheduled activities, will: 



 



• Contact off-site private property or facility owners and obtain permission to conduct field 



activities, if required. 



 



• Coordinate field activities with all permitting agencies and subcontractors and establish 



contractual agreements, as necessary. 



 



• Provide training for all sampling personnel, as necessary.  Training may include sample 



collection procedures and decontamination procedures.  All Field Task Managers and 



field personnel will be required to be in compliance with applicable H+A corporate health 



and safety requirements, as well as Occupational Safety and Health Administration 



training requirements for hazardous waste sites. 



 



• Coordinate all sampling efforts with field personnel and the H+A QA Manager. 



 



• Prepare a sampling memorandum before each sampling event that indicates the 



sampling methodology; number, type, and size of samples to be collected; and 



preservation and analytical methods required.  The Field Task Manager will review this 



memorandum with field personnel prior to sampling. 
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• Designate sampling locations and assign sample identifiers for associated QC samples,  



which will be comprised of trip blanks, field blanks, duplicate samples, and laboratory 



split samples. 



 



• Ensure that all field supplies and equipment, including sampling equipment, containers, 



labels, custody seals, preservatives, and shipping supplies necessary to properly sample 



wells, are available and are in good working order. 



 



• Ensure that field personnel adhere to the procedures documented in this QAPP unless 



field conditions require project modifications. 



 



• Review field notebooks and ensure that all appropriate field data forms are complete and 



correct. 



 



• Coordinate corrective action, as necessary, for all field activities. 



 



3.1.6  Laboratory Project Managers  



 



The Laboratory Project Manager ensures laboratory resources are available; reviews final 



analytical reports produced by the laboratory; reviews and approves the laboratory quality 



assurance manual; coordinates scheduling of laboratory analyses; and supervises in-house 



chain-of-custody procedures. 



 



Laboratories specified for this project are Del Mar Analytical, Inc., Irvine, California (DMA); West 



Coast Analytical Service, Inc., Santa Fe Springs, California (WCAS); and E.S. Babcock & Sons, 



Inc., Riverside, California (Babcock).  
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3.1.7  Specialized Training, Requirements, and Certifications 



 



All personnel responsible for and involved in the implementation of the activities described in the 



FSP and this QAPP will be thoroughly knowledgeable and experienced in the various aspects of 



the work to be completed.  This knowledge and experience will include, but not be limited to, 



familiarity with the Site geologic and hydrogeologic conditions; laboratory data review and 



verification; Site physical conditions and access; Site personnel and contacts; and Site health 



and safety rules, procedures, and protocols.  Onsite field personnel will have 40-Hour 



Hazardous Waste Operations and Emergency Response training and current 8-Hour Refresher 



Training in accordance with 29 CFR 1910.120.  Field personnel will also have certification of 



current respirator fit testing and first aid training.  All onsite field work will be conducted in 



accordance with the Site-specific Health and Safety Plan (H+A, 2003a).  



 



Subcontractors involved in the implementation of project activities will be similarly 



knowledgeable and experienced.  In addition to knowledge and experience, subcontractors will 



also possess the following minimum requirements: 



 



• Analytical laboratory – Certified by the California Department of Health Services to 



perform laboratory analyses within the state of California. 



 



3.2  TASK DESCRIPTION 



 



Groundwater monitoring under the FSP will consist of water level measurement and groundwater 



sampling.   



 



Water levels will be measured using calibrated two-wire electric water level sounders.  Depth to 



water will be measured from surveyed reference points.  Water level elevations will be calculated 



as the difference between the surveyed or estimated reference point elevation and the depth to 
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water for each well.  Water level data will be recorded on preprinted water level data sheets.  



Water level measuring equipment will be decontaminated between measuring of wells.  



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



At a minimum, the parameters temperature, pH, and electrical conductivity (EC) of the purge 



water will be measured to ensure that they have stabilized prior to sampling.  In addition, 



dissolved oxygen (DO), oxidation-reduction potential, and turbidity may be measured in the field 



and recorded in the field notebook.   



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B; for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Additional samples will also be collected to 



evaluate the potential for biological plugging to occur during injection of treated water and to 



obtain data to support engineering studies to be conducted as part of the remedial design. 



 



3.3  DOCUMENTATION 



 



QA objectives require that field and laboratory activities be documented as completely and 



accurately as practicable.  



 



3.3.1  Field Activity Documentation 



 



Field documentation includes field notebooks, water level data sheets, groundwater sampling 



forms, sample labels, and chain-of-custody forms.  Field data forms not submitted with samples 



to the laboratory will be compiled in the field notebook.  Additionally, field notebooks will include a 



record of significant events, observations, and measurements made during field investigations, 



including names of personnel present, Site conditions, sampling procedures, measurement 
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procedures, and calibration records.  All field data forms will be signed, dated, and kept as a 



permanent record.  Erroneous entries on the field data forms will be corrected by drawing a line 



through the error and entering the correct information.  Corrections will be initialed by the individual 



making them.  



 



Field notebooks and copies of field data forms will be reviewed by the Field Task Manager.  Field 



notebooks and field data forms will be retained in the project files.  The Field Task Managers will 



be responsible for the collection and maintenance of field documentation until those documents 



are forwarded to the project file. 



 



A record of sample identification will be maintained on the field data forms.  Standard sample 



documentation procedures are established for sampling activities to ensure control of samples 



during collection, transportation, and storage.  Sample documentation includes the preparation 



of sample identification and transmittal documents so that sample identification can be 



maintained and sample location and disposition can be monitored and controlled.  The following 



sample identification and transmittal documents will be used: 



 



• Field data forms  



• Sample identification labels 



• Custody seals 



• Chain-of-custody records 



 



Pre-printed, adhesive, sample identification labels will be secured to the sample containers by 



the field sampler (Table 2).  Sample documentation forms and labels will be completed using 



waterproof ink.  Sample identification labels will contain the following information: 



 



• Sample location/identifier 



• Date and time sample was collected 



• Analyses to be performed 
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• Project number 



• Sampler initials 



• Preservation method used 



 



Custody seals will be used to seal each sample container following collection of samples.  In 



addition, the ice chests used to store samples for transmittal to the laboratory will be sealed 



closed with filament tape and at least two custody seals will be placed across the contact 



between the ice chest lid and the ice chest, on sides without hinges.  The custody seals will 



indicate whether any tampering occurred during handling and shipment. 



 



Official sample custody will be maintained and documented from the time of sample collection to 



the presentation of analytical results in the final report.  The chain-of-custody records will 



document the transfer or shipment of samples to the analytical laboratory personnel and will 



detail the analyses requested for each sample (Table 3).  



 



Chain-of-custody records will contain the following information: 



 



• Sample location/identifier 



• Project code 



• Date and time sample was collected 



• Project Manager and QA Manager names, telephone number, and fax telephone 



number 



• Names of sampling personnel 



• Shipping method used and date 



• Sample description 



• Sample matrix 



• Sample volume and number of containers 



• Sample destination 
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• Preservation method used 



• Analyses to be performed 



• Special handling procedures 



 



Erroneous entries on chain-of-custody records will be corrected by drawing a line through the 



error and entering the corrected information.  Corrections will be initialed by the individual 



making them. 



 



3.3.2  Laboratory Documentation 



 



In general, laboratories will document their activities in accordance with their QA Manuals 



(Appendices A, B, and C).  Laboratory documentation elements have been summarized below:  



 



 Analytical Report: • Client Name and Address 
 • Sampling Date 
 • Receipt Date 
 • Project Name 
 • Sample Description/ID 
 • Analysis Reported 
 • Analytical Results and Units 
 • Sample Surrogate Recoveries 
 • Method of Analysis 
 • Analyst 
  



 QA Package: • Chain-of-Custody 
 • Case Narrative 
 • Non-Conformance Reports/Corrective Action 
 • QC Report [Recoveries and Limits for Matrix Spike, 



Matrix Spike Duplicate] 
 • Method Blank Results and Surrogate Recoveries 



• Internal Standard Recoveries 
 • Bench Sheets 
 • Raw Analytical Data 
 • Preparation Logs 
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 • Instrument Sequence Logs 
 • Initial Calibration Curve or Standards 
 • Instrument Performance Checks 
 • Continuing Calibration Check 
 • Laboratory Control Standards 



 



Chain-of-custody records will be reviewed by the QA Manager for completeness.  The analytical 



laboratory will notify the QA Manager of sample receipt and will acknowledge receipt of samples on 



the chain-of-custody record. 
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4.0  DATA ACQUISITION 



 



 



This section summarizes standard operating procedures (SOPs) for sample collection and 



sample custody, as well as QC procedures for field measurements, sample collection, and 



laboratory analyses to be used during activities at the Site.  The purposes of these procedures 



are to ensure proper handling of samples during collection, transportation, storage, and 



analysis, and to ensure that all field measurements are performed in a manner consistent with 



the DQOs.  Laboratory QC procedures used for the analysis of samples are provided by the 



analytical laboratory (Appendices A, B, and C). 



 



4.1  DESIGN OF SAMPLING PROCEDURES 



 



Representative groundwater samples will be collected from monitor wells for chemical analysis.  



Groundwater samples for the baseline round will be analyzed for VOCs using EPA Method 



8260B; for pCBSA using Modified EPA Method 314.0; for DDT and its isomers and metabolites, 



BHC isomers, and other organochlorine pesticides using EPA Method 8081A.  Groundwater 



samples collected during the baseline round to further evaluate the potential for biological 



plugging to occur during injection of treated water and for future engineering analysis will be 



collected in accordance with the schedule outlined in the FSP.  The types, locations, and number 



of samples to be collected; procedures for preparation and decontamination of sampling 



equipment; and methods of waste disposal were determined based on available data and 



objectives and are provided in the FSP.  The field sampling methodology to be employed has 



also been specified. 



 



Samples designated for laboratory analysis will be identified, preserved, and transported in such 



a manner that data are representative of the actual Site conditions and sample integrity is 
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maintained during sample transport.  Sample handling protocols have been developed for 



groundwater samples collected at the Site (Table 1). 



 



SOPs provided in the FSP will be followed during the collection of groundwater samples.  If 



specialized equipment is necessary, arrangements will be made or subcontractors will be 



contacted by the Field Task Manager.  Sampling and measurement equipment will be 



thoroughly checked for proper operation and calibration prior to any field activity. 



 



4.2  ANALYTICAL METHODS REQUIREMENTS 



 



Groundwater samples will be analyzed for VOCs using EPA Method 8260B, for pCBSA using 



Modified EPA Method 314.0; for DDT and its isomers and metabolites, BHC isomers, and other 



organochlorine pesticides using EPA Method 8081A.  Analytical methods used for this project 



will meet the requirements of SW-846 (EPA, 1996) (Tables 4 through 6).  In accordance with an 



EPA request, analytical method standard operating procedures for Del Mar Analytical have 



been compiled and are provided in Appendix A. 



 



Groundwater samples collected from selected Site monitor wells will be analyzed for pCBSA 



using Modified EPA Method 314.0.  In the past, pCBSA was analyzed using either ion 



chromatography or high pressure liquid chromatography using EPA Method 300.  Recently, 



analytical laboratories utilizing EPA Method 300 have reported detection limits for pCBSA 



ranging from 1,000 ug/l to 5,000 ug/l.  However, Montrose in consultation with the selected 



analytical laboratory, has been able to obtain a lower detection limit.  Modified EPA 



Method 314.0 is capable of a detection limit of 10 ug/l for pCBSA.  Therefore, modified EPA 



Method 314.0 will be used for pCBSA analysis for the baseline sampling.  A copy of the 



Standard Operating Procedure for this method is provided (Appendix D). 
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Additional parameters that will be analyzed during the baseline sampling to evaluate the 



potential for plugging to occur in injection wells during remedial action will include total Kjeldahl 



nitrogen (TKN), nitrate, nitrite, and total phosphorus and orthophosphorus (Tables 7 and 8).  In 



addition, samples for BART® test kit analysis will be collected to evaluate the potential 



occurrence of iron bacteria, sulfate reducing bacteria, and slime forming bacteria.  



 



To support anticipated engineering studies, groundwater samples will be collected and analyzed 



for general minerals, California Title 22 metals, and selected additional analytes including 



ammonium, total silica, sulfide, color, suspended solids, total settleable solids, boron, cobalt, 



molybdenum, strontium, vanadium, total organic carbon, total recoverable petroleum 



hydrocarbons, total coliform, pseudomonas, and heterotrophic plate count (Tables 7 through 9). 



 



4.3  QUALITY CONTROL REQUIREMENTS 



 



QC procedures have been developed for field activities and laboratory analyses to ensure that 



samples are collected and analyzed in a manner consistent with the DQOs.  Field and 



laboratory QC procedures have been prepared for field instrument and equipment calibration, 



sample collection, field parameter measurements, and laboratory analyses (Tables 4 



through 10).  



 



4.3.1  Field Quality Control 



 



QC procedures will be implemented for field measurements to ensure that all field 



measurements are performed and recorded in a manner consistent with the DQOs.  In general, 



the following steps must be implemented as part of the QC procedures for field measurements: 



 



• Document field equipment maintenance and calibration. 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 27  
11/13/03  



 



Project Name: Montrose 
Section No. 4.0 
Revision No. 0.0 
Revision Date 11/13/2003 



 



• Establish written SOPs that are accessible. 



 



• Train personnel in all SOPs relating to their assigned tasks. 



 



• Specify professional oversight for various field procedures. 



 



• Maintain well-organized, verified, and accessible data files, including original data and 



field notes. 



 



• Perform informal, internal peer auditing of work by field personnel and formal auditing by 



the QA Manager or a designate through interaction with the Project Manager. 



 



• Document any corrective action taken in the field notes. 



 



4.3.2  Sample Collection 



 



QC procedures will be implemented for sample collection to ensure that all groundwater 



samples are collected in a manner consistent with the DQOs.  The Field Task Manager will 



determine the sampling locations and sample identifiers for QC samples, which will be 



comprised of duplicate and laboratory split samples collected from the same wells and at the 



same time as original groundwater samples.  The number of QC samples to be collected and 



QC sampling locations will be confirmed by the QA Manager and will be contained in a field 



memorandum issued to the field sampling personnel prior to the sampling event.  As a general 



guideline, one duplicate and one laboratory split sample will be collected and analyzed for 



VOCs, pCBSA, and organochlorine pesticides for every 10 original groundwater samples 



collected.  The Field Task Manager will direct the selection of the locations of duplicate and split 
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sampling so that QC samples are collected at different locations that are representative of the 



variability of compounds of concern concentrations in groundwater throughout the Site vicinity. 



 



QC samples will be identified in the same manner as all other samples so that the laboratory will 



not be aware of their nature as QC samples.  Identifiers will be determined by the Field Task 



Manager prior to the sampling event and will be indicated on the sampling memorandum.  



 



4.3.3  Laboratory Quality Control 



 



DMA and WCAS are the designated primary and split analytical laboratories, respectively, for 



sample analyses.  Babcock is the designated laboratory for analysis of pCBSA in groundwater 



samples.  Other qualified analytical laboratories may be designated to perform analyses.  



Laboratory QA objectives and procedures are specified in their respective QA Manuals 



(Appendices A, B, and C).  Analytical summaries containing project-specific QC criteria to be 



followed by the laboratory for analysis of groundwater samples are provided (Tables 4 



through 9).  



 



4.4  INSTRUMENT CALIBRATION 



 



Field equipment, such as water quality parameter measuring instruments, will be calibrated and 



used to perform the necessary field measurements, in a manner such that data are 



representative of the actual Site conditions.  



 



Field equipment will be maintained, calibrated, and operated according to manufacturer 



guidelines and recommendations.  At a minimum, all field equipment will be inspected and 



calibrated on receipt from a vendor or from another H+A office.  The following guidelines apply 



to equipment calibration: 
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• Calibrate all field equipment prior to field activities.  



 



• At a minimum, the pH meter will be calibrated in pH 4 and pH 10 buffered solutions prior to 



commencing field work each day.  These pH values are expected to bracket the range of 



pH in groundwater samples collected from monitor wells at the Site.  The conductivity 



meter will be calibrated prior to commencing field work each day.  The conductivity meter 



will be calibrated using standard calibration solutions selected to bracket the range of 



conductivity expected in groundwater samples collected from monitor wells at the Site.  



The accuracy of the field thermometer will be determined by checking the measured 



reading against other thermometers.  The DO meter will be calibrated in air prior to 



commencing field work each day.  If a photometer-type turbidity meter is used, it will be 



calibrated to 0 Nephelometric Turbidity Units (NTUs) and 10 NTUs prior to commencing 



field work each day, and zeroed to 0 NTUs prior to each reading.  Depending on the type 



of meter used, calibration to the parameters EC, pH, DO, and turbidity can be 



accomplished automatically using the auto-calibration solution provided by the meter’s 



manufacturer.  The ORP meter cannot be calibrated in the field. 



 



• If the calibration of an instrument cannot be easily checked, either test it against another 



instrument of a similar type or return it to the manufacturer for appropriate calibration on 



a quarterly basis at a minimum. 



 



A routine schedule and record of field equipment calibration will be maintained in the field 



notebook.  This will enable the user to document the procedures used in verifying the accuracy 



of the field equipment.  



 



Sufficient critical spare parts, batteries and supplies will be maintained for all field instruments at 



an easily accessible, on-site storage location to repair or maintain equipment with a minimal 



impact to field activities.  
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Specific procedures for calibration, operation, and maintenance of laboratory equipment are 



described briefly by the analytical laboratory (Appendices A, B, and C).  



 



4.5  SAMPLE ANALYSES 



 



Data acquisition requirements for laboratory analysis are described in the following sections. 



 



4.5.1  Laboratory Facilities 



 



Laboratory facility requirements include, but are not limited to, the following: 



 



• The laboratory will have the appropriate equipment available for sample preparation and 



analysis for the analytical methods requested. 



 



• The laboratory will use reagents and supplies that meet the minimum requirements in 



the analytical methods. 



 



• All instruments and equipment used for sample analysis will be maintained, calibrated, 



and operated according to laboratory SOPs, analytical method criteria, and manufacturer 



guidelines and recommendations.  



 



4.5.2  Sample Custody 



 



Laboratory sample custody procedures include, but are not limited to, the following: 
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• Sample custody is documented from the time samples are received by the laboratory 



sample custodian throughout the analytical process, until the samples are disposed. 



 



• Upon receipt at the laboratory, each sample is assigned a unique laboratory 



identification number that is used to track that sample.  The sample identification number 



will be documented by the laboratory sample custodian on the chain-of-custody record.  



The temperature inside the cooler containing samples should be measured and 



recorded on the chain-of-custody record upon receipt at the laboratory. 



 



4.5.3  Analytical Procedures 



 



Generalized standard laboratory analytical procedures include, but are not limited to, the 



following: 



 



• Analyze samples according to the methods specified (Table 1 and Appendix A). 



 



• Analyze samples within the holding time required by the analytical method or as 



requested by the sampling personnel, according to the objectives of the particular task, 



whichever time period is shorter. 



 



• Calibrate each instrument used in the analyses prior to sample analysis to ensure that all 



analyses meet the method requirements. 



 



• Analyze calibration standard and instrument blanks daily to check instrument 



consistency and performance. 



 



• Perform continuing calibration verification at the beginning of each day or every 12 hours 



for EPA Method 8260B. 
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• Analyze one set of calibration standards each 8-hour shift or every 12 hours, as 



applicable, or whenever a calibration check standard does not meet project-specific 



acceptance criteria. 



 



• Analyze one set of method blanks daily or per analytical batch of 20 samples or fewer, 



whichever is more frequent. 



 



• Analyze at least one spike sample with each analytical batch of 20 or fewer samples. 



 



• Analyze at least one duplicate sample or spike duplicate sample with each analytical 



batch of 20 or fewer samples. 



 



• Analyze a laboratory control sample and laboratory control sample duplicate (LSCD) 



with each analytical batch of 20 or fewer samples. 



 



• Compare accuracy and precision from spike and replicate sample analyses to 



established project-specific QC criteria. 



 



• Maintain performance records to document data quality. 



 



• Use confirmatory methods whenever the identification of an analyte of interest cannot be 



determined by the main analytical method or when unfamiliar, nonroutine samples are 



analyzed.  Confirmatory methods may include analyses by alternate analytical methods 



or second-column confirmation for organic compounds, as specified by the appropriate 



methods. 



 



• Routinely determine the limit of detection or method detection limit for each analyte 



analyzed on each instrument. 
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4.5.4  Reporting 



 



Laboratory reporting procedures include, but are not limited to, the following: 



 



• Review analytical data, laboratory worksheets, and QC records, including spike and 



duplicate analytical results, and maintain on file at the laboratory for future reference. 



 



• Prepare and submit analytical laboratory reports to H+A. 



 



• Submit data report package consisting of results sheets from each batch of samples and 



copies of the instrument or method blank, matrix spike and matrix spike duplicate (MSD) 



summary, and the surrogate or internal standard recoveries.  The data package 



includes all relevant sample information, including laboratory identification number; 



sample identifier; analytical method; date and time of sample collection, extraction, and 



analysis; dilution factor; and reported detection limits.  Additionally, the data report 



package shall include results of the laboratory control sample and laboratory control 



sample duplicate. 



 



• Type all analytical reports and include a cover letter signed by appropriate laboratory 



personnel, analytical report sheets for each sample, and QA sample results summaries. 



 



Laboratories will provide Tier 3 Data Validation Packages (DVPs) for 100 percent of submitted 



groundwater samples, as instructed.  
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5.0  DATA QUALITY MANAGEMENT 



 



 



The data quality management program is designed to ensure that QC procedures are 



maintained from data collection to report preparation.  Data quality management will be initiated 



prior to data collection by implementing QC procedures established to ensure that all data are 



obtained and analyzed in a manner consistent with QA objectives and are representative of the 



actual Site conditions.  Laboratory data will be maintained by DMA, WCAS and Babcock in 



accordance with their respective QA Manuals (Appendix A, B, and C).  Montrose will maintain 



field data for a period of no less than 5 years after EPA determination that the work under the 



SOW to the UAO is complete, unless otherwise approved by EPA (EPA, 2003a).  The following 



sections summarize field and laboratory data quality management and assessment. 



 



5.1  DATA MANAGEMENT 



 



Field and laboratory data will be managed as it is obtained and compiled.  Field data will be 



obtained and compiled in field notebooks or on the appropriate field data forms.  Laboratory 



data will be compiled in the data report packages.  Field and laboratory data will be entered, 



stored, and maintained in electronic files or databases, as appropriate.  Tables will be prepared 



based on these data for use in summary reports.  Use of these standard data reporting forms 



and tables will ensure that data are presented consistently.  The QA Manager will maintain all 



copies of field data forms, original transmittal letter, chain-of-custody records, and the laboratory 



data packages in the project files.  
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5.1.1  Field Data 



 



The Field Task Manager will retain all field notebooks and copies of all field data forms in the 



project file.  These data files will contain original data and field notes.  All files will be well 



organized, indexed, verified, and accessible.  



 



Field sampling files will be compiled.  Field sampling files will include, but are not limited to, the 



following information: 



 



• Field notes compiled by sampling personnel during the sampling event. 



 



• Field data, including sampling data forms and calibration documentation. 



 



• Sample documentation forms, including chain-of-custody records, and courier receipts, 



as appropriate. 



 



5.1.2  Analytical Data 



 



Analytical data files will be established for all activities.  These data files will be organized, 



indexed, verified, and accessible.  Analytical data will include original chain-of-custody records, 



and laboratory data packages assembled by the laboratory performing the analyses.  The 



laboratory data packages will be provided by the laboratory to H+A as hard copy.  Analytical 



data may also be provided on a diskette or by electronic transmission.  Analytical data with 



corresponding review qualifiers will be entered, stored, and maintained in an electronic 



database. 



 



Analytical data files will include, but are not limited to, the following information: 
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• Original chain-of-custody records 



• Laboratory analytical reports from all sampling events 



• QC sample results, including field duplicates, trip, and equipment rinsate blanks 



• Data deliverables packages 



• Assessment and validation forms compiled during data evaluation. 



 



5.2  QUALITY ASSURANCE OVERSIGHT 



 



The QA Manager is responsible for QA oversight.  QA oversight is accomplished by verifying that 



established QC procedures are followed; by conducting field procedure audits on a regular basis 



to ensure that the data being collected are reliable, of acceptable quality, and are representative 



of Site conditions; by identifying deficiencies and ensuring that corrective actions are implemented 



when necessary; and by reporting project status to project management on a regular basis. 



 



5.2.1  Preventive Maintenance 



 



Preventive maintenance includes those activities that must be carried out to minimize downtime 



of the field and laboratory measurement systems.  Specific laboratory preventive maintenance 



measures are provided by each laboratory in its respective QA Manual (Appendices A, B, and 



C).  Procedures for preventive maintenance during sampling and field measurement activities 



include, but are not limited to, the following: 



 



• Calibrate and check field measurement equipment before use. 



 



• Ensure that critical spare parts for instruments are immediately available in case of 



equipment failure. 
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• When practical, ensure that back-up equipment is available. 



 



• If samples are subcontracted by DMA or WCAS, then the contract laboratory shall be 



held accountable to ensure that all analytical requirements in the QAPP are followed by 



the subcontractor. 



 



• Identify and review sampling locations and procedures each day prior to starting field 



activities. 



 



• Ensure that additional materials for sample collection, including containers, caps, labels 



and chain-of-custody forms, are available onsite. 



 



5.2.2  Field Procedure Audits 



 



The QA manager may schedule an audit of field procedures during field activities to evaluate the 



execution of SOPs.  The field procedure audit will consist of observations and documentation of 



the field activities.  Checklists will be used for documenting observations of sampling activities, 



including: 



 



• Calibration documentation for sampling and measurement instrumentation 



 



• Documentation of adherence to this QAPP and the FSP 



 



• Completion of field notebooks and field data forms 



 



• Sample handling, storage, and transmittal procedures 



 



• Chain-of-custody procedures. 
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Observations recorded on the completed checklist will be discussed with the Field Task Manager 



during the audit debriefing.  Specific deficiencies noted and recommendations for corrective action 



and follow up will be discussed at this time.  A copy of the completed checklist will be forwarded to 



the H+A Project Manager.  Depending on the severity of the deficiencies, adherence to corrective 



action recommendations may be verified by a follow-up audit of that deficiency. 



 



5.2.3  Technical Systems Audits 



 



A laboratory technical systems audits will be performed for the primary laboratory.  Laboratory 



technical systems audits of split and other laboratories will be conducted on a as needed basis.  



The laboratory technical systems audit monitors the capability and performance of a laboratory 



and provides an optional verification of compliance with project-specific and method-specific QC 



criteria.  Each laboratory technical systems audit will include a careful evaluation of equipment 



and facilities and adherence to SOPs and QC procedures.  In addition, double-blind performance 



samples may be submitted to the laboratory by Montrose or EPA.   



 



Upon completion of the laboratory technical systems audit, an audit report is prepared and copies 



are distributed to the Field Task Manager and Project Manager.  This report outlines the audit 



approach and presents a summary of results and recommendations.  Upon completion of the 



laboratory technical systems audit, the specific deficiencies are discussed with the Project 



Manager and laboratory personnel, and recommendations are made for corrective action.  A 



report will be provide to Montrose and EPA prior to commencement of the baseline sampling 



round that outlines the major findings of the audit and the resultant corrective action by the 



laboratory.  Depending on the severity of the deficiencies, adherence to corrective action 



recommendations may be verified by a follow-up audit. 
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5.2.4  Measurement Performance Criteria 



 



Measurement performance criteria apply to quantitative data generated during the course of this 



investigation.  



 



Performance criteria for quantitative measurements, such as laboratory analytical data, will be 



those specified in the QA Manual published by each laboratory associated with this project 



(Appendices A, B, and C).  Evaluation of data with respect to performance criteria will be 



conducted by the QA Manager of each laboratory, and will also be reviewed by LDC and H+A 



QA Managers. 



 



5.3  DATA ASSESSMENT AND DATA VALIDATION 



 



Data assessment and validation is a systematic process of evaluating analytical data against a 



pre-established set of QC criteria, which is based on project-specific criteria and selected 



method-specific criteria specified in the appropriate EPA test methods, to determine the quality 



of the data (EPA, 1996).  Data generated from sampling events will be verified and validated to 



determine if they meet QC criteria.  The quality and appropriate use of data obtained will be 



determined based on the results of routine assessment of 100 percent of the data, on the 



results of Tier 2 validation procedures performed on 100 percent of the groundwater sampling 



analytical data, and on the results of Tier 3 validation procedures performed on 20 percent of 



the groundwater sampling analytical data.  Laboratory data will be validated in accordance with 



EPA National Functional Guidelines (EPA, 1994, 1996, and 1999).  SOPs for data assessment 



have been developed to ensure that these activities are performed in a consistent manner, 



Section 6.0, Standard Operating Procedures for Data Assessment. 



 



Analytical data generated will be verified for compliance with H+A criteria for precision, 



accuracy, representativeness, completeness, and comparability (PARCC) parameters.  
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Assessment and validation of analytical data will be performed under the supervision of the H+A 



QA Manager.  The LDC QA Manager will be responsible for reviewing the results of data 



validation.  The laboratory will submit analytical results that are supported by sufficient 



information to enable the reviewer to fully evaluate data quality.  



 



The QA Manager will direct the following activities during the data assessment process: 



 



• Review of chain-of-custody records 



• Review of sample holding times 



• Review of any trip blank and equipment rinsate blank results 



• Review of any field duplicate and laboratory split sample results 



• Review of laboratory reagent blank, spike, and duplicate sample results. 



 



Data assessment results will be used to flag questionable analytical results and to assign data 



qualifiers.  The results will also be used as a basis to request revised analytical data reports 



from the laboratory and to initiate corrective action.  In addition, results will be used to determine 



corrective action for field sampling personnel.  



 



All analytical data will undergo Tier 2 and 20 percent will undergo Tier 3 data validation.  The 



laboratory will, however, provide Tier 3 documentation packages for 100 percent of the samples 



so that a greater percentage of samples could be subject to Tier 3 validation, if warranted.  



DVPs will be assembled by the laboratory performing the analyses. 



 



EPA Tier 2 data validation will be performed on the summary (i.e., no raw data) packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project manager when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 
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as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.   



 
Data summary packages provided by the contract laboratory should consist of sample results 



and quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 



through X for organic analyses and Forms 1 through XIV for inorganic analyses). 



 
EPA Tier 3 data validation will be performed on the summary and raw data packages for 



analyses of groundwater samples analyzed by EPA and non-EPA methods.  The data reviewer 



will request any missing information from the laboratory and facsimile a copy of this request to 



the client's project chemist when missing information is requested.  The data reviewer will 



validate all components of the data package even when an individual QC element has rejected 



the data.  All data will continue through the validation process and be qualified and requalified 



as many times as it fails to meet established criteria.  An overall final qualification of results will 



encompass the impact of individual findings and will be determined using the professional 



judgment of a senior data reviewer.    



 
Data summary packages provided by the contract laboratory will consist of sample results and 



quality assurance and quality control (QA/QC) summaries (equivalent to CLP Forms 1 through 



X for organic analyses and Forms 1 through XIV for inorganic analyses), and all raw data 



associated with the sample results and QA/QC summaries. 



 
All data validation procedures will be in accordance with EPA Functional Guideline requirements 



and industry standards. 



 



The QC elements to be reviewed for Tier 2 and Tier 3 validation are identified in the following 



subsections. 
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Organic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
 
• Matrix spike and matrix spike duplicate recovery 
 
• Laboratory control sample recovery 
 
• Internal standard performance 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Compound identification (Tier 3) 
 
• Compound quantitation and detection limits (Tier 3) 
 
• Tentatively identified compound verification (GC/MS) (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 
Inorganic Analyses 
 



• Holding times 
 
• Initial calibration 
 
• Continuing calibration 
 
• Blanks 
 
• Surrogate recovery 
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• Matrix spike recovery 
 
• Duplicate sample RPD 
 
• Laboratory control sample recovery 
 
• ICP interference check 
 
• MSA and serial dilution checks 
 
• Field duplicate sample analysis RPD 
 
• Reporting limits 
 
• Analyte identification (Tier 3) 
 
• Analyte quantitation and detection limits (Tier 3) 
 
• System performance (Tier 3) 
 
• Overall assessment of data in the SDG 



 



The results of data assessment and validation, including the activities described above and any 



data qualified, will be compiled for each sampling event.  These results will be kept on file with a 



memorandum that explains the reasons for data qualifications and the corrective action to be 



implemented. 



 



The results of data assessment and validation will be used in conjunction with other validation 



criteria to flag questionable analytical results and to assign data qualifiers.  The results will also 



be used as a basis to request revised analytical data reports from the laboratory and to initiate 



corrective action. 



 



Following data assessment and validation, analytical results and review qualifiers will be 



entered into the database from analytical data reports provided by the laboratory.  The database 



will be used to ensure that the data are organized and easily accessible.  A hard copy database 
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printout will be double-checked against the original laboratory analytical reports to ensure data 



entry accuracy. 



 



5.3.1  Data Assessment 



 



Routine procedures will be used to assess PARCC parameters as required to meet DQOs for 



the sampling event (Table 10).  Descriptions of the PARCC parameters to be evaluated during 



data verification are described in the following sections.  In addition to these parameters, the 



following criteria will be verified to have been met: 



 



• Holding times 



• Correct analytical method and data reporting (Table 1) 



• Chain-of-custody criteria and documentation; and  



• Minimal reporting requirements. 



 



5.3.1.1  Precision 



 



Precision is a measure of the agreement or reproducibility among replicate measurements.  



Examination of precision is a measure to evaluate the reproducibility of measurements under a 



given set of conditions.  Precision is expressed as the relative percent difference (RPD) 



between duplicates of the same sample.  Duplicates consist of internal laboratory duplicates 



and external field duplicates.  Internal laboratory duplicates include sample duplicates and/or 



MSDs, depending on the analytical method.  Analytical results from field duplicate samples 



provide information on the precision of sample collection procedures.  Analytical results from 



laboratory duplicates and laboratory MSDs provide information on laboratory precision.  The 



RPD between duplicate sample results is calculated using the following equation: 
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Where: 



 



 RPD = Relative percent difference 



 D1 = First sample value 



 D2 = Second sample value (duplicate) 



 



The calculated laboratory and field duplicate RPDs are evaluated and compared to established 



project-specific precision control limits (Tables 4 through 9).  Unacceptable precision values will 



be noted in the project file.  Data associated with unacceptable laboratory precision results will 



be qualified, and recommendations for corrective action will be discussed with the laboratory or 



field personnel, as appropriate. 



 



5.3.1.2  Accuracy 



 



Accuracy is the degree of agreement between a value and an accepted reference or true value.  



Accuracy can be expressed numerically as the percent recovery (%R) of a spiked sample.  A 



sample spike is prepared in the laboratory by adding a known concentration of one or more 



chemicals to one sample in each analytical batch.  The chemicals spiked are chosen from the 



list of analytes detectable by the method being evaluated.  Analytical results from spiked 



samples provide data on matrix interferences and method performance.  



 



Accuracy for the analytical measurement system is defined as the %R for a spiked sample.  The 



%R is calculated as follows: 



C
xBAP 100)( −



=  
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where: 



 



 P = Percent recovery 



 A = Measured concentration in spiked sample (sample + spike) 



 B = Measured concentration in sample 



 C = Known concentration of spike compound. 



 



The calculated %R results are compared to project-specific and/or EPA-specified accuracy 



control limits (Tables 4 through 9). 



 



Unacceptable accuracy results will be noted in the project file.  Data associated with 



unacceptable laboratory accuracy results may be qualified, and recommendations for corrective 



action will be discussed with the laboratory or field personnel, as appropriate.  



 



Accuracy may be qualitatively verified by evaluating blank contamination.  Compounds detected 



in any trip blanks or laboratory blanks will be evaluated during data assessment procedures.  



Guidelines are established to evaluate the effects of blank contamination on the accuracy of the 



analytical results of associated field samples.  Unacceptable effects of blank contamination will 



be noted in the project file.  Data associated with contamination will be noted in the project file.  



Data associated with unacceptable blank results will be qualified, and recommendations for 



corrective action will be discussed with the laboratory and field personnel, as appropriate. 



 



Trip blanks pertain to VOC analysis.  When samples for VOC analysis are to be collected, trip 



blanks are prepared prior to the sampling event and kept with the samples throughout the entire 



sampling event and during transport to the laboratory.  Trip blanks are useful in detecting VOC 



contamination in sample containers and cross contamination of VOCs between samples during 



shipment, storage, and handling.  
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Equipment rinsate blanks are defined as samples that are obtained by running analyte-free, 



deionized water through any non-dedicated sample collection equipment after decontamination.  



These samples are used to determine if decontamination procedures are sufficient. 



 



Laboratory blanks are samples made up in the laboratory using analyte-free water and analyzed 



along with the investigative samples.  Laboratory blanks are useful for detecting contamination 



in the sample handling and analytical processes at the laboratory. 



 



5.3.1.3  Representativeness 



 



Representativeness is the reliability with which a measurement or measurement system reflects 



the true conditions under investigation.  Representativeness is influenced by the number and 



location of the sampling points; sampling timing and frequency during monitoring events; and 



field and laboratory sampling procedures. 



 



Representativeness is a qualitative parameter that is addressed by describing sampling 



techniques and the rationale used to select sampling locations.  Sample location selection may 



be determined based on existing data, instrument surveys, or observations, or may be randomly 



selected.  Data used to select sampling location may include water level measurements; 



groundwater and soil sample results; geologic descriptions such as lithologic logs; and 



interpretations of study area hydrogeologic conditions. 



 



5.3.1.4  Completeness 



 



Completeness is defined as a comparison of the number of valid data points obtained from a 



measurement effort to the total number needed to meet the project goals.  Data completeness 



incorporates sample loss and data acceptability. 
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Analytical data completeness is described as the ratio of acceptable analytical results to the 



total number of results requested.  A completeness value of less than 90 percent indicates that 



corrective action is necessary to limit the number of incomplete or unacceptable results and to 



avoid similar problems in future sampling events. 



 



Criteria for incomplete or unacceptable results may include containers broken during shipment 



or at the laboratory and data qualified as unusable during data assessment or data validation 



procedures.  Analytical data completeness is calculated using the following equation: 



 



100
)(



)( x
resultsrequestedofnumbertotal



resultsacceptableofnumberC =  



where: 



 



 C = Percent completeness. 



 



5.3.1.5  Comparability 



 



Comparability is a qualitative parameter that expresses the confidence with which one data set 



can be compared to another.  Comparability is dependent on consistency in sampling conditions 



and on selection of sampling procedures, sample preservation methods, analytical methods, 



and expressed units of data. 



 



The comparability requirements for field measurement, sampling, and analysis activities are met 



by complying with SOPs during sample collection and analysis.  Because of the similarity of 



data collection and analysis methods, data collected during the planned activities will be 



comparable to data collected during previous Site investigations. 
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5.4  CORRECTIVE ACTION 



 



Corrective action will be implemented if it is determined during the data quality verification and 



assessment processes that the field procedures and documentation, analytical procedures, or 



analytical results are not adequate to achieve the DQOs.  Corrective actions that may be 



implemented include, but are not limited to, the following: 



 



• Altering procedures in the field 



• Providing additional training for field personnel 



• Using alternative sample containers 



• Increasing the frequency of calibration or maintenance of field measurement instruments 



• Resampling or reanalyzing samples 



• Contacting the laboratory to initiate specific internal corrective actions 



• Auditing laboratory procedures. 



 



The Project Manager or Field Task Manager will be responsible for initiating corrective action for 



all field activities.  The QA Manager will be responsible for ensuring that corrective actions for 



laboratory activities are initiated and for ensuring that corrective actions implemented are 



adequate to meet DQOs.  Corrective actions taken will be addressed and summarized in a 



technical memorandum. 



 



Should field measurement data for analytical results indicate inconsistencies resulting from field 



procedures, field corrective actions will be implemented as follows: 



 



• Sampling and decontamination procedures will be reviewed if target compounds are 



detected in any trip blanks or equipment rinsate blanks in concentrations exceeding 



method reporting detection limits or documented laboratory contaminant levels. 
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• Sampling and decontamination procedures will be reviewed if analytical results of field 



duplicates indicate poor precision. 



 



Laboratory corrective actions will be initiated if analytical results are not provided in a timely 



manner or are determined to contain inconsistencies during the data quality assessment and 



validation processes.  The laboratory will be contacted to discuss corrective action for specific 



inconsistencies. 



 



At a minimum, the laboratory will adhere to corrective action procedures outlined in Title 40, 



Code of Federal Regulations, Section 136 or as outlined by EPA (EPA, 1986).  



 



5.5  REPORTING 



 



Overall data quality verification results and corrective actions are reported to the Project 



Manager via the QA Manager.  Prior to the preparation of a technical memorandum 



summarizing field activities, the QA Manager informs the Project Manager of internal analytical 



data verification checklist results.  The QA Manager informs the Project Manager of all 



corrective actions to be implemented.  The Project Manager informs project staff of any 



corrective action to be followed.  All corrective actions taken are recorded in a technical 



memorandum. 
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6.0  STANDARD OPERATING PROCEDURES FOR DATA ASSESSMENT 



 



 



Chemical quality data for samples analyzed using various U.S. EPA methods will be reviewed 



during data assessment activities to determine the quality of the data and to assess its use 



according to the DQOs established for the specific field sampling activity.  This SOP has been 



prepared to ensure that data assessment activities are performed in a consistent manner. 



 



Data assessment procedures will be performed on all analytical data collected as part of routine 



project activities.  



 



6.1   DATA ASSESSMENT PROCEDURES 



 



Data assessment procedures include evaluation of the following categories of support 



documentation associated with analytical data: 



 



• Sample holding times 



• Preservation procedures 



• Analytical methods and data reporting 



• Field blanks, trip blanks, and laboratory reagent blanks 



• Matrix spike recovery 



• Matrix spike duplicate analysis 



• Field duplicate analysis 



• Split sample analysis 



• Data trending.  



 



Standard procedures will be used to perform routine data assessment of chemical quality data 



reported by the laboratory and to assign data qualifiers (Table 13).   
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Data assessment will be performed using hard copy and/or electronic laboratory reports.  



 



 



6.1.1  Holding Times 



 



A comparison will be made between the sampling date and the date of laboratory analysis for 



each sample submitted to the laboratory.  The analytical results, including less than detection 



limit results, for samples identified as exceeding the required holding time will be qualified with 



"J" and will be documented in the summary memorandum. 



 



 



6.1.2  Analytical Methods and Data Reporting 



 



The laboratory report will be checked against the sample Chain-of-Custody Record to verify that 



appropriate analytical results were reported for all samples submitted and that the analytical 



methods requested in sample documentation were used by the laboratory.  Instances of 



requested analyses not included in the laboratory report, due to occurrences such as breakage 



in the laboratory, misidentification of samples, missing or incomplete analyses, or use of 



incorrect analytical methods, will be documented in the summary memorandum. 



 



6.1.3  Field Blanks, Rinsate Blanks, Trip Blanks, and Laboratory Reagent Blanks 



 



The hard copy laboratory reports will be reviewed to determine whether any analytes were 



detected in any of the field blanks, trip blanks, rinsate blanks, or laboratory reagent blanks 



associated with the sampling event and analysis procedures.  The results of the data search will 
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be documented in the summary memorandum.  If an analyte is detected in a blank sample, the 



following procedures will be performed to identify data subject to qualification: 



 



• Compile a list of blank samples in which analytes were detected including method of 



analysis, analyte concentration, batch number of water used to prepare the blank, if 



available, dates of blank sample collection and analysis, and specific laboratory instrument 



used for blank sample analysis, if applicable. 



 



• For analyte detections in field or trip blanks, review the hard copy laboratory reports for 



all water samples in which the analyte was detected that were listed on the same 



chain-of-custody record as the blank sample.  Review laboratory reports and identify all 



detections of the analyte in water samples that were analyzed using the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• For analyte detections in laboratory reagent blanks, review analytical reports and identify 



all detections of the analyte in water samples that were analyzed on the same laboratory 



instrument, if known, on the same date of sample analysis, using the same analytical 



method.  Compile a list of identified water sample analytical results for qualification. 



 



• Assign data qualifiers to the compiled list(s) of results as follows: 



 



o If the concentration of the analyte in the water sample is less than or equal to the 



concentration in the associated blank, qualify the data with a "R". 



 



o If the concentration of the analyte in the water sample is greater than the 



concentration in the associated blank but is less than or equal to five times the blank 



concentration, qualify the data with an "J". 
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o If the concentration of the analyte in the water sample is greater than five times the 



blank concentration, the data is acceptable. 



 



• Document the review of blank samples and list data qualified in the summary 



memorandum. 



 



6.1.4  Matrix Spike Recovery 



 



Matrix spike recovery data in the laboratory report will be compared with the acceptable range 



of percent recovery for each analyte (Tables 4 through 9).  If a matrix spike recovery percentage 



is less than the minimum acceptable percent recovery, the following procedures will be used to 



identify data subject to qualification: 



 



• Compile a list of analyte matrix spike recoveries that are less than the minimum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis.   



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualification, including all less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualified in the summary 



memorandum. 
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If a matrix spike percent recovery is greater than the maximum acceptable percent recovery, the 



following procedures will be used to identify data subject to qualification: 



 



• Compile a list of matrix spike recovery values that are greater than the maximum 



acceptable percent recovery, along with sample identifiers and date of spike sample 



analysis. 



 



• Review the analytical reports to identify all water samples analyzed for the same analyte, 



for the same analytical method, and on the same date of matrix spike analysis.  Compile 



a list of identified analytical results for qualifications.  Do not include less than detection 



limit results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike recovery data and list data qualifiers in the 



summary memorandum for the data assessment. 



 



6.1.5  Matrix Spike Duplicates 



 



Matrix spike duplicate data in the laboratory report will be compared against the acceptable 



RPDs (Tables 4 through 9).  If a matrix spike duplicate analysis for an analyte exceeds the 



acceptable RPD for the analyte, the following procedures will be used to identify data subject to 



qualification: 



 



• Compile a list of analytes for which matrix spike duplicate RPDs are greater than the 



acceptable RPD for that analyte, including sample identifier of the matrix spike duplicate 



sample and date of matrix spike duplicate analysis. 
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• Review the analytical reports to identify all water samples analyzed for the same analyte, 



using the same method, on the same date of matrix spike duplicate analysis.  Compile a 



list of identified analytical results for qualification, including less than detection limit 



results. 



 



• Assign the data qualifier "J" to all analytical results on the compiled list. 



 



• Document the review of matrix spike duplicate analyses and list data qualified in the 



summary memorandum. 



 



6.1.6  Field Duplicates 



 



The analytical results for field duplicate samples will be tabulated and RPDs for each analyte 



will be computed.  Instances in which an analyte was not detected in both samples will be 



identified.  Instances in which an analyte was detected in only one sample and not in its 



duplicate sample will also be identified, and an approximate RPD will be calculated by 



substituting the analytical detection limit for the less-than detection limit result in the RPD 



formula.  For RPDs between original samples and duplicate samples, the following criteria are 



used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If detected concentrations are between 10x and 100x the detection limit, the RPD should 



be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 











 HARGIS + ASSOCIATES, 
INC. 



 
 
 
 
 
 
 
 



Exhibit A3 857_2003_14_TEXT.DOC 57  
12/19/03  



 



Project Name: Montrose 
Section No. 6.0 
Revision No. 1.0 
Revision Date 12/19/2003 



 



If field duplicate analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated duplicate samples are 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review, the data qualifiers "J" or "R" may be 



assigned to the original and/or the duplicate analytical result for the analyte.  The results of the 



duplicate sample review, including rationale for assigning data qualifiers, along with the list of 



data qualified will be included in the summary memorandum. 



 



6.1.7  Split Samples 



 



The analytical results for split samples will be tabulated and RPDs for each analyte will be 



computed.  Instances in which an analyte was not detected in both samples will be identified. 



Instances in which an analyte was detected in only one sample and not in its split sample will 



also be identified, and an approximate RPD calculated by substituting the analytical detection 



limit for the less-than detection limit result in the RPD formula.  For RPDs between original 



samples and split samples, the following criteria are used: 



 



o If the detected concentrations are between the undiluted detection limit and 10 times that 



detection limit, the RPD should be less than 100 percent. 



 



o If the detected concentrations are between 10x and 100x the detection limit, the RPD 



should be less than 30 percent. 



 



o If the detected concentrations are greater than 100x the detection limit, the RPD should 



be less than 50 percent. 
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If split sample analysis for an analyte exceeds the acceptable RPD for the analyte, the 



concentrations of the analyte detected in the original and associated split samples will be 



subject to further review based on additional data for the Site, as described below 



(Section 6.1.8).  Based on the outcome of this review,  the data qualifiers "J" or "R" may be 



assigned to the original and/or the split analytical result for the analyte.  The results of the split 



sample review, including rationale for assigning data qualifiers and the list of data qualified, will 



be included in the summary memorandum. 



 



6.1.8  Data Trending 



 



Groundwater quality data for a particular sampling event will be compared to previous chemical 



quality data collected at that same location to accomplish the following:  1) screen field duplicate 



and split results that have RPDs greater than the historical data or acceptance criteria to identify 



data that may have to be qualified; and 2) identify any analytical results that may require 



qualification for which no field and/or laboratory quality control problem was identified during the 



assessment process.  This additional review is necessary to alert the user to data that are not 



representative of the Site.  Review of previous analytical results for samples collected from a 



particular site may include one or all of the following: 



 



• Review of long-term and/or short-term chemical quality hydrographs for all analytes 



analyzed at the sampling location. 



 



• Review of chemical quality hydrographs for other sampling locations in the same and 



adjacent hydrogeologic units in the immediate vicinity of the sampling location evaluated. 



 



• Review of maps showing areal distribution of the concentrations of the analyte in the 



same hydrogeologic unit. 
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• Review of water level hydrographs, water level contour maps, and pumpage records 



from nearby production wells. 



 



• Review of historic surface water records and investigation of sources of potential 



recharge to groundwater systems in the vicinity of the sampling location. 



 



Individuals familiar with the hydrogeological conditions at the Site will evaluate this information 



and identify a list of data that may require qualification.  This list will be reviewed by the Project 



Manager prior to assignment of data qualifiers.  Laboratory personnel may be contacted during 



the review process to ensure that the data subject to review were correctly reported.  Field 



duplicate and split sample results identified as having unacceptable RPDs and determined to be 



out of trend will be qualified with an "J" or "R".  Analytical results with no associated quality 



control problem will be assigned the data qualifier "J" if the concentration of the sample subject 



to review is less than one order of magnitude higher or lower than the expected concentration of 



the analyte at the sampling location and is clearly outside the historic water quality trends at the 



Site.  Analytical results with no associated quality control problem will be assigned the data 



qualifier "R" if the concentration of the sample subject to review is greater than or equal to one 



order of magnitude higher or lower than the expected concentration at the sampling location; is 



clearly outside of the historic water quality trends at the Site; exhibits a concentration for an 



analyte not previously detected at the Site; or does not indicate an analyte that is routinely 



detected at the Site.  The results of the review of data based on trend analysis will be 



documented in the summary memorandum. 



 



6.2  CORRECTIVE ACTION 



 



Corrective actions may be required at any point in the data assessment process.  Problems with 



laboratory or field quality control data or analytical results should be relayed as soon as possible 



by H+A to the Laboratory Manager.  The laboratory will be instructed to check raw data and 
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computations, as necessary, to identify any problems due to data transposition, reported units of 



measurement, or calculation errors.  The laboratory may be instructed to re-run a partial sample 



if sample holding time limits have not been exceeded.  The laboratory will issue an amended 



hard-copy analytical report if any previously reported data are found to be in error.  If major 



quality control problems are identified during data assessment procedures, the Project Manager 



may request that additional samples be collected from a sample location for laboratory analysis. 



 



6.3  REPORTING 



 



The Project Manager will review the list of all data to be qualified and approve data qualifiers.  



Analytical results found to be satisfactory based on the data assessment process will not be 



qualified.  Data qualifiers,will appear in tables summarizing the results of water quality analyses. 



 



EPA data qualifiers, with the exception of "U", will appear in tables summarizing the results of 



water quality analyses (Table 13).  H+A uses a “less than sign” or “negative value” (< or -), to 



indicate that an analyte was not detected and, therefore, use of EPA's "U" qualifier is not 



required. 



 



Data with EPA "J" qualifiers may be used for general site characterization purposes.  These 



data will not be used for Site decision-making purposes, such as determining the presence or 



absence of contaminants, determining the effectiveness of remedial actions, assessing the 



cleanup status of an aquifer, or assessing the attainment of cleanup goals in an aquifer.  Data 



with EPA "R" qualifiers will not be used for either site characterization or site decision-making 



purposes. 
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PREFACE TO THE QUALITY SYSTEMS MANUAL 
 
Purpose  
 
The purpose of this document is to provide implementation guidance on the establishment and management 
of quality systems for Calscience Environmental Laboratories, Inc and is based on the National 
Environmental Laboratory Accreditation Conference’s (NELAC) Quality System requirements, the 
Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) and International 
Organization for Standardization / International Electrotechnical Commission (ISO/IEC) 17025:2005.  
 
These three programs are built upon one another and are mutually reinforcing in their Quality Assurance 
programs and protocols. 
 
Background 
 
To be accredited and in compliance under the following three programs: 
 



1. The National Environmental Laboratory Accreditation Program (NELAP). Accredited laboratories 
shall have a comprehensive quality system in place, the requirements for which are outlined in The 
NELAC Institute (TNI) 2009 Volume 1: Management and Technical Requirements for Laboratories 
Performing Environmental Analysis (EL-V1-2009).  This manual was written with guidance primarily 
from Volume 1: Modules 2, 3, 4, 5, and 7.    



 
Additional information may be found at:  
 



 http://www.nelac-institute.org/  
 



2. The Department of Defense Environmental Laboratory Accreditation Program (DoD ELAP) will 
provide a means for laboratories to demonstrate conformance to the DoD Quality Systems Manual 
for Environmental Laboratories (DoD QSM) as authorized by DoD Instruction 4715.15. 



 
The DoD QSM Revision 4.2 (October 25, 2010) is based on the National Environmental Laboratory 
Accreditation Conference (NELAC) Quality Systems standard which provides guidelines for 
implementing the international standard, ISO/IEC 17025. The DoD QSM Revision 5.0 (July 2013) 
standards will be implemented over the 2014-2015 time period. 



 
Additional information may be found at:  
 



 http://www.denix.osd.mil/edqw/Accreditation/  
 



 http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf  
 



 http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf  
 
 



3. ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration 
Laboratories is for use by laboratories in developing their management system for quality, 
administrative and technical operations. Laboratory customers, regulatory authorities and 
accreditation bodies may also use it in confirming or recognizing the competence of laboratories.  



 
Additional information may be found at:  
 



 http://www.iso.org/iso/home.html  
 



 





http://en.wikipedia.org/wiki/International_Electrotechnical_Commission


http://www.nelac-institute.org/


http://www.denix.osd.mil/edqw/Accreditation/


http://www.denix.osd.mil/edqw/upload/QSM-V4-2-Final-102510.pdf


http://www.denix.osd.mil/edqw/upload/QSM-Version-5-0-FINAL.pdf


http://www.iso.org/iso/home.html
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Project Specific Requirements 
 
Project-specific requirements or regulations may supersede requirements contained in this manual.  The 
laboratory bears the responsibility for meeting all State requirements.  Nothing in this document relieves 
the laboratory from complying with contract requirements, or with Federal, State, and/or local regulations. 
 
Results and Benefits 
 
 Standardization of Processes – Because this manual provides the laboratory with a comprehensive 



set of requirements that meet the needs of many clients, as well as the NELAP, the laboratory may use it 
to create a standardized quality system.  Ultimately, this standardization saves laboratory resources by 
establishing one set of consistent requirements for all environmental work.  Primarily, the laboratory 
bears the responsibility for meeting all State requirements as outlined in their respective certification 
programs. 



 
 Deterrence of Improper, Unethical, or Illegal Actions – Improper, unethical, or illegal activities 



committed by only a few laboratories have implications throughout the industry, with negative impacts on 
all laboratories.  This manual establishes a minimum threshold program for all laboratories to use to 
deter and detect improper, unethical, or illegal actions. 



 
 Foundations for the Future – A standardized approach to quality systems, shared by laboratories and 



the NELAP, paves the way for the standardization of other processes.  For example, this manual might 
serve as a platform for a standardized strategy for Performance Based Measurement System (PBMS) 
implementation. 



 
Document Format 
 
This Calscience Environmental Laboratories, Inc. (Calscience) Quality Systems Manual (QSM) is designed 
to implement the TNI 2009 (EL-V1-2009) standards along with the DOD QSM 4.2 and the ISO/IEC 
17025:2005 standards. The DoD QSM Revision 5.0 (July 2013) standards will be phased in over the 2014-
2015 time period. 
 
 
The section numbering has been changed from that of these standards as the manual is meant to be a 
stand-alone document.  Thus the numbering in this document is not consistent with the numbering in the 
above-mentioned standards; however, all required elements are covered, herein. 
. 
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ACROYNM LIST  
 
C:  Degrees Celsius 
ANSI/ASQC:  American National Standards Institute / American Society for Quality Control 
ASTM:  American Society for Testing and Materials 
CAS:  Chemical Abstract Service 
CCV:  Continuing calibration verification 
CFR:  Code of Federal Regulations 
CLP:  Contract Laboratory Program 
COC:  Chain of Custody 
CV:  Coefficient of Variation 
DO:  Dissolved Oxygen 
DOC:  Demonstration of Capability 
DoD: Department of Defense 
DQOs:  Data Quality Objectives 
EPA:  Environmental Protection Agency 
g/L:  Grams per Liter 
GC/MS:  Gas Chromatography / Mass Spectrometry 
ICP-MS:  Inductively Coupled Plasma / Mass Spectrometer 
ICV:  Initial Calibration Verification 
ID:  Identifier 
ISO/IEC:  International Standards Organization / International Electrotechnical Commission 
LCS:  Laboratory Control Sample 
LCSD: Laboratory Control Sample Duplicate 
LOD: Limit of Detection 
LOQ: Limit of Quantitation 
LQMP:  Laboratory Quality Management Plan 
MDL:  Method Detection Limit 
ME: Marginal Exceedance 
mg/kg:  Milligrams per Kilogram 
MS:  Matrix Spike 
MSD:  Matrix Spike Duplicate 
NELAC:  National Environmental Laboratory Accreditation Conference 
NELAP:  National Environmental Laboratory Accreditation Program 
NIST:  National Institute of Standards and Technology 
OSHA:  Occupational Safety and Health Administration 
PBMS:  Performance Based Measurement System 
PC:  Personal Computer 
PCBs:  Polychlorinated Biphenyls 
PT:  Proficiency Testing 
QA:  Quality Assurance 
QAD:  Quality Assurance Division (EPA) 
QAMS:  Quality Assurance Management Section 
QAPP:  Quality Assurance Project Plan 
QSM: Quality Systems Manual 
QC:  Quality Control 
RL:  Reporting Limit 
RPD:  Relative Percent Difference 
RSD:  Relative Standard Deviation 
SD:  Serial Dilutions 
SOP:  Standard Operating Procedure 
TNI: The NELAC Institute 
TSS:  Total Suspended Solids 
UV:  Ultraviolet 
VOC:  Volatile Organic Compound 
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QUALITY SYSTEMS 
 
Quality Systems include all quality assurance (QA) policies and quality control (QC) procedures that are 
delineated in a Quality Systems Manual (QSM) and followed to ensure and document the quality of the 
analytical data.  Calscience, accredited under the National Environmental Laboratory Accreditation Program 
(NELAP), assures implementation of all QA policies and the applicable QC procedures specified in this 
Manual.  The QA policies, which establish essential QC procedures, are applicable to all areas of Calscience, 
regardless of size and complexity. 
 
The intent of this document is to provide sufficient detail about quality management requirements so that all 
accrediting authorities evaluate laboratories consistently and uniformly. 
 
The National Environmental Laboratory Accreditation Institute (TNI) is committed to the use of Performance 
Based Measurement Systems (PBMS) in environmental testing and provides the foundation for PBMS 
implementation in these standards.  While this standard may not currently satisfy all the anticipated needs of 
PBMS, NELAC will address future needs within the context of State statutory and regulatory requirements 
and the finalized EPA implementation plans for PBMS. 
 
Chapter 5 is organized according to the structure of ISO/IEC 17025, 2005.  Where deemed necessary, 
specific areas within this Chapter may contain more information than specified by ISO/IEC 17025. 
 
All items identified in this QSM shall be available for on-site inspection or data audit. 
 



1.0 SCOPE 



 
a) This QSM sets the general requirements that Calscience must successfully demonstrate to be recognized 



as competent to perform specific environmental tests. 
 
b) This QSM includes additional requirements and information for assessing competence or for determining 



compliance by the organization or accrediting authority that grants approval. 
 



If more stringent standards or requirements are included in a mandated test method or by regulation, the 
laboratory demonstrates that such requirements are met.  If it is not clear which requirements are more 
stringent, the standard from the method or regulation is to be followed.   



 
c) Calscience uses this QSM in the development and implementation of its quality systems.  Accreditation 



authorities use this NELAC based standard to assess the competence of environmental laboratories. 



2.0 REFERENCES 



 
See Appendix A. 
 



3.0 DEFINITIONS 



 
The relevant definitions from ISO/IEC Guide 2, ANSI/ASQC E-4, 1994, the EPA “Glossary of Quality 
Assurance Terms and Acronyms,” and the International vocabulary of basic and general terms in metrology 
(VIM) are applicable.  The most relevant is quoted in Appendix A, Glossary, of Chapter 1 of NELAC, together 
with further definitions applicable for the purposes of this Standard. 
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4.0 ORGANIZATION AND MANAGEMENT 



 
4.1 Legal Definition of Laboratory 
 
Calscience is legally definable as evidenced by its business license, and current California Department of 
Health Services Environmental Laboratory Accreditation Program (CADHS ELAP) certificate.  It is organized 
and operates in such a way that its facilities meet the requirements of the Standard.  See the graphical 
presentations of the Organization and QA responsibility in Figures 1 and 2, respectively. 
 
4.2 Organization 
 
Calscience: 
 
a) Has a managerial staff with the authority and resources necessary to discharge their duties; 
 
b) Has processes to ensure that its personnel are free from any commercial, financial and other undue 



pressure that adversely affect the quality of their work; 
 
c) Is organized in such a way that confidence in its independence of judgment and integrity is maintained at 



all times; 
 



d) Specifies and documents the responsibility, authority, and interrelationship of all personnel who manage, 
perform or verify work affecting the quality of calibrations and tests;  



 
 Such documentation includes: 
 



1) A clear description of the lines of responsibility in the laboratory, and is proportioned such that 
adequate supervision is ensured, and 



 
2) Job descriptions for all positions. 



 
e) Provides supervision by persons familiar with the calibration or test methods and procedures, the 



objective of the calibration or test, and the assessment of the results. 
 



The ratio of supervisory to non-supervisory personnel ensures adequate supervision and adherence to 
laboratory procedures and accepted techniques. 



 
f) Has a technical director who has overall responsibility for the technical operation of Calscience. 
 



The technical director certifies that personnel who perform the tests for which the laboratory is accredited 
have the appropriate educational and/or technical background.  Such certification is documented. 



 
The technical director meets the requirements specified in the Accreditation Process. (See NELAC 
Section 4.1.1.1.)  



 
g) Has a quality assurance manager who has responsibility for the quality system and its implementation. 
 



The quality assurance officer has direct access to the technical director and to the highest level of 
management at which decisions are made regarding laboratory policy or resources. 



 
The quality assurance manager (and/or his/her designees): 



 
1) Serves as the focal point for QA/QC activities, and is responsible for the oversight and/or review of 



quality control data; 
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2) Has functions independent from laboratory operations for which she/he has quality assurance 
oversight; 



 
3) Is able to evaluate data objectively and perform assessments without outside (e.g., managerial) 



influence; 
 



4) Has documented training and/or experience in QA/QC procedures and is knowledgeable in the 
quality system, as defined under NELAC; 



 
5) Has a general knowledge of the analytical test methods for which data review is performed;  



 
6) Arranges for and conducts internal audits as per Calscience QSM section 5.3 annually; and 



 
7) Notifies Calscience management of deficiencies in the quality system and monitors corrective action. 



 
h) Nominates, by way of the “Alternates List,” deputies in case of absence of the technical director and/or 



the quality assurance officer; 
 
i) Calscience makes every effort to ensure the protection of its clients' information as confidential and 



proprietary. 
 



ii) Calscience is sensitive to the fact that much of the analytical work performed for clientele may be 
subject to litigatory processes.  Calscience, therefore, holds all information in strict confidence 
with laboratory release only to the client. 



iii) Information released to entities other than the client is performed only upon written request from 
the client. 



iv) Due to the investigative nature of most site assessments, analytical information may become 
available to regulatory agencies or other evaluating entities during site assessment of the 
laboratory for the specific purpose of attaining laboratory certifications, accreditations, or 
evaluation of laboratory qualification for future work.  During these occurrences, the laboratory will 
make every effort to maintain the confidence of client specific information. 



 
j) For purposes of qualifying for and maintaining accreditation, participates in a proficiency test program as 



outlined in Chapter 2 of NELAC.  Results of Calscience’s performance in rounds of proficiency testing are 
available by request. 



 



5.0 QUALITY SYSTEM – ESTABLISHMENT, AUDITS, ESSENTIAL QUALITY CONTROLS, AND 
DATA VERIFICATION 



 
5.1 Establishment 
 
Calscience establishes and maintains quality systems based on the required elements contained in this 
Manual and appropriate to the type, range and volume of environmental testing activities it undertakes. 
 
a) The elements of this quality system are documented in this quality manual. 
 
b) The quality documentation is available for use by all laboratory personnel. 
 
c) The laboratory defines and documents its policies and objectives for, and its commitment to accepted 



laboratory practices and quality of testing services. 
 
d) The laboratory management ensures that these policies and objectives are documented in the quality 



manual and are communicated to, understood and implemented by all laboratory personnel concerned. 
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i. All staff members are given access to a controlled copy of the Quality Systems Manual (QSM) for 



review at the commencement of employment. However, the individual Standard Operating 
Procedures are the training documents that have precedence. The QSM is provided as a general 
overview. 



 
ii.   A controlled copy of the quality manual is also available in each department. 



 
e) The quality manual is maintained current under the responsibility of the quality assurance department.  



This manual is reviewed on an annual basis or more frequently, and revised as necessary.   
 
5.2 Quality Systems Manual (QSM) Elements 
 
This Quality Systems Manual (QSM) and related quality documentation state Calscience's policies and 
operational procedures established in order to meet the requirements of this Standard. 
 
This manual lists on the title page: a document title; the laboratory's full name and address; the name, 
address, and telephone number of individuals responsible for the laboratory and the effective date of the 
version. 
 
This quality manual and related quality documentation also contains: 
 
a) A quality policy statement, including objectives and commitments, by top management; 
 



i. Calscience Environmental Laboratories, Inc. (Calscience) is committed to providing the highest quality 
environmental analytical services available.  To ensure the production of scientifically sound, legally 
defensible data of known and proven quality, an extensive Quality Assurance program has been 
developed and implemented.  This document, Calscience’s Quality Systems Manual for Environmental 
Analytical Services, presents an overview of the essential elements of our Quality Assurance program.  
Calscience has modeled this systems manual after EPA guidelines as outlined in “Guidance for 
Quality Assurance Project Plans (EPA QA/G-5)”, Office of Monitoring Systems and Quality Assurance, 
Office of Research and Development, U.S. EPA, EPA/240-R-02/009 December 2002.  Calscience’s 
QA Program is closely monitored at the Corporate, Divisional, and Group levels, and relies on clearly 
defined objectives, well-documented procedures, a comprehensive quality assurance/quality control 
system, and management support for its effectiveness. 



 
ii. This QA Program Systems Manual is designed to control and monitor the quality of data generated at 



Calscience.  The essential elements described herein are geared toward generating data that is in 
compliance with federal regulatory requirements specified under the Clean Water Act, the Safe 
Drinking Water Act, the Resource Conservation and Recovery Act, the Comprehensive Environmental 
Response, Compensation, and Liability Act, and applicable amendments, and state and DoD/DoE 
equivalents.  Although the quality control requirements of these various programs are not completely 
consistent, each of the programs base data quality judgments on the following three types of 
information, the operational elements of each being described elsewhere in this manual. 



 
 Data which indicates the overall qualifications of the laboratory to perform environmental analyses; 
 Data which measures the laboratory’s daily performance using a specific method; and 
 Data which measures the effect of a specific matrix on the performance of a method. 



 
iii. It is important to note that the QA guidelines presented herein will always apply unless adherence to 



specific Quality Assurance Project Plans (QAPPs) or client and/or regulatory agency specific 
requirements are directed.  In these cases, the elements contained within specified direction or 
documentation shall supersede that contained herein. 
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iv. This manual is a living document subject to periodic modifications to comply with regulatory changes 
and technological advancements.  All previous versions of this document are obsolete.  Users are 
urged to contact Calscience to verify the current revision of this document. 



 
b) The organization and management structure of the laboratory, its place in any parent organization and 



relevant organizational charts; 
 
See Figure 1 Organizational Chart, and Figure 2 Responsibility Chart.  
 
c) The relationship between management, technical operations, support services and the quality system; 
 
d) Procedures to ensure that all records required under the NELAP are retained, as well as procedures for 



control and maintenance of documentation through a document control system which ensures that all 
standard operating procedures, manuals, or documents clearly indicate the time period during which the 
procedure or document was in force; 



 
i. Ensuring a high quality work product in the environmental laboratory not only requires adherence to 



the quality issues discussed in the previous sections, but also requires the ability to effectively 
archive, restore, and protect the records that are generated. 



 
ii. Procedures are in place to ensure that all records are retained.  In addition, a documentation control 



system is employed to clearly indicate the time period during which a standard operating procedure, 
manual, or document was in force.  These procedures are outlined in the laboratory standard 
operating procedure SOP-T002. 



 
iii. All laboratory logbooks, instrument response printouts, completed analytical reports, chain-of-



custodies, and laboratory support documentation are stored for a minimum of five years.  Project 
specific data are stored in sequentially numbered project files and include copies of the applicable 
laboratory logbooks, instrument response printouts, completed analytical reports, chain-of-custodies, 
and any other pertinent supporting documentation. 



 
iv. When complete, the project specific data are high speed optically scanned and transformed into 



digital CD media.  Additional copies of these records are created at the time of scanning and are 
stored off-site for protection of the data.  These records are stored for a minimum of five years. 



 
v. Access to all systems is limited by use of log-in and password protection and is maintained by the 



system administrator.   
 



vi. There are four forms of electronic data that are generated in the laboratory.  Refer to Table 1 – Data 
Archiving Schedule below for a synopsis of general data archiving schedules.  



 
vii. All electronic records are stored for a minimum of five years. 
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FIGURE 1:   
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FIGURE 2:    
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TABLE 1 – DATA ARCHIVING SCHEDULE 
 
LIMS Database 



 Backup frequency: Daily 
 Backup media: Hard Disk 
 Backup software: MS SQL Server Backup 
 Backup versions kept: Ten previous versions 
 Onsite copy: Redundancy by using mirrored hard drive 



Offsite copy:                                     One (Replicate to Lampson Facility) 
 
Instrument Data 



 Backup frequency:   Daily 
 Backup media:   Hard Disk 
 Backup software:   NT Backup 
 Backup versions kept:               All versions 



Offsite copy:                                     One (Replicate to Lampson Facility) 
 
 



e) Job Descriptions, Roles and Responsibilities 
 
In order for the Quality Assurance Program to function properly, all members of the staff must clearly 
understand and meet their individual responsibilities as they relate to their job function and the quality 
program as a whole.   
 
The responsibility for quality lies with every employee at Calscience.  As such, all employees have access to 
the Quality Assurance Manual and are responsible for knowing the content of this manual and upholding the 
standards therein.  Each employee is expected to conduct themselves in accordance with the procedures in 
this manual and the laboratory’s SOPs.   
 
The following descriptions define the primary roles and their relationship to the Quality Assurance Program. 
Members of the key staff include the following: 
 



 Management (e.g., President, Chief Executive Officer, Chief Operating Officer, Laboratory Director);  
 Technical managers (e.g., Technical Director, Section Supervisors);  
 Quality managers;  
 Support systems and administrative managers (e.g., LIMS manager, purchasing manager, project 



managers); and  
 Client services managers.  



 
In these positions, members of the key staff are responsible for assuring compliance with the National 
Environmental Laboratory Accreditation Program (NELAP), California Environmental Laboratory Accreditation 
Program (ELAP), Department of Defense (DoD) ELAP, State and Federal Agencies, and ISO 17025:2005 
Standard requirements. In these roles, key personnel may set or enforce quality policies, monitor compliance, 
initiate corrective actions, interface with laboratory, client, and regulatory personnel, and provide general 
program oversight.   
 
Laboratory Director: 
 
Calscience's Laboratory Director, through its President, is the final authority on all issues dealing with data 
quality and has the authority to require that procedures be amended or discontinued, or analytical results 
voided or repeated.  He or she also has the authority to suspend or terminate employees on the grounds of 
non-compliance with QA/QC procedures. In addition, the Laboratory Director: 
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 Ensures that Calscience remains current with all regulations which affect operations and 
disseminate all such changes in regulatory requirements to the QA Manager, Technical Director, 
and Group Leaders; 



 
 Provides one or more Technical Directors for the appropriate fields of testing. The name(s) of the 



Technical Director are included in the national database. (The Laboratory Director may also act 
in the Technical Director capacity.)  If the Technical Director is absent for a period of time 
exceeding 15 consecutive calendar days, the Laboratory Director will designate another full time 
staff member meeting the qualifications of the Technical Director to temporarily perform this 
function. If the absence exceeds 35 consecutive calendar days, the primary accrediting authority 
will be notified in writing; 



 Ensures that all analysts and supervisors have the appropriate education and training to properly 
carry out the duties assigned to them and ensures that this training has been documented; 



 Ensures that personnel are free from any commercial, financial and other undue pressures which 
might adversely affect the quality of their work; 



 Oversees the development and implementation of the QA Program which assures that all data 
generated will be scientifically sound, legally defensible, and of known quality; 



 In conjunction with the QA Manager, conducts annual reviews of the QA Program; 
 Oversees the implementation of new and revised QA procedures to improve data quality; 
 Ensures that appropriate corrective actions are taken to address analyses Identified as requiring 



such actions by internal and external performance or procedural audits.  Procedures that do not 
meet the standards set forth in the QAM or laboratory SOPs may be temporarily suspended by 
the Laboratory Director; 



 Reviews and approves all SOPs prior to their implementation and ensures all approved SOPs 
are implemented and adhered to; 



 Oversees all laboratory accreditation efforts; and 
 Oversees in-house training on quality assurance and control. 



 
Operations Director: 
 
The Operations Director manages and directs the analytical production sections of the laboratory.  He or she 
reports directly to the Laboratory Director and assists in determining the most efficient instrument utilization. 
More specifically, he/she: 
 



 Evaluate the level of internal/external non-conformances for all departments; 
 Continuously evaluate production capacity and improves capacity utilization; 
 Continuously evaluate turnaround time and addresses any problems that may hinder meeting the 



required and committed turnaround time from the various departments; 
 Develop and improve the training of all analysts in cooperation with the Laboratory Director, QA 



Director, QA Manager and Group Leaders, and in compliance with regulatory requirements; 
 Ensure that scheduled instrument maintenance is completed; 
 Are responsible for efficient utilization of supplies; 
 Constantly monitor and modify the processing of samples through the departments; and 
 Maintain sufficient personnel, equipment and supplies to achieve production goals. 



 
 
Quality Assurance Director: 
 
The Quality Assurance (QA) Director has full authority through the President in all matters relating to quality 
assurance and quality control systems.  The QA Director can make recommendations to the President and/or 
Laboratory Director regarding the suspension analytical activities or the suspension or termination of 
employees on the grounds of non-compliance with QA/QC systems or procedures.  An alternate QA Director 
is always assigned.  In the absence of the primary designate, the alternate will act in the QA Director’s 
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capacity with the full authority of the position as allowed by Calscience governing documents.  In addition, the 
QA Director performs the following: 
 



 Oversight and monitoring of and compliance with Calscience’s QA program; 
 Ensuring continuous improvement in all aspects of Calscience’s QA program such as: 



o accreditations/certifications; 
o analytical method management; 
o internal and external audits; 
o documentation; 
o training; 
o proficiency evaluation studies; 



 Ensuring Calscience’s QA program remains up-to-date consistent with current regulatory 
requirements and Calscience’s QA policies; 



 Supervision and direction of all QA staff; and 
 Serving as a technical resource for analytical chemistry or QA matters; 
 Provide support and oversight to QA staff with regard to external audit responses.  Provide input 



on, and define appropriate corrective actions for the laboratory.  Document corrective action 
responses, and monitor the required audit response time frames, as needed. 



     
 
Quality Assurance Manager: 
 
The Quality Assurance (QA) Manager has full authority through the Quality Assurance Director in matters 
dealing within the laboratory.  The QA Manager can make recommendations to the Quality Assurance 
Director and/or Laboratory Director regarding the suspension or termination of employees on the grounds of 
non-compliance with QA/QC procedures.  An alternate QA Manager is always assigned.  In the absence of 
the primary designate, the alternate will act in the QA Manager’s capacity with the full authority of the position 
as allowed by Calscience governing documents.  In addition, the QA Manager performs the following: 
 



 Maintains and updates the QAM on an annual basis; 
 Implements Calscience's QA Program; 
 Monitors the QA Program within the laboratory to ensure complete compliance with its objectives, 



QC procedures, holding times, and compliance with client or project specific data quality 
objectives; 



 Distributes performance evaluation (PE) samples on a routine basis to ensure the production of 
data that meets the objectives of its QA Program; 



 Maintains all SOPs used at Calscience; 
 Maintains records and archives of all PE results, audit comments, and customer inquiries 



concerning the QA program; 
 Performs statistical analyses of QC data and establish controls that accurately reflect the 



performance of the laboratory; 
 Conducts periodic performance and system audits to ensure compliance with the elements of 



Calscience’s QA Program; 
 Prescribes and monitors corrective action; 
 Serves as in-house client representative on all project inquiries involving data quality issues; 
 Coordinates data review process to ensure that thorough reviews are conducted on all project 



files; 
 Develops revisions to existing SOPs; 
 Reports the status of in-house QA/QC to the Laboratory Director; 
 Maintains records and archives of all QA/QC data including but not limited to method detection 



limit (MDL) studies, accuracy and precision control charts, and completed log books; and 
 Conducts and/or otherwise ensures that an adequate level of QA/QC training is conducted within 



the laboratory. 
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Quality Assurance Assistant: 
 
The QA Assistant reports to the QA Manager and performs the following functions: 
 



 Assists the QA Manager and lab staff with internal audits, corrective action review and overall 
implementation of the QA program; 



 Generates and reviews, in conjunction with the QA Manager, Control Charts and Method 
Detection Limit (MDL) studies; 



 Reviews and revises SOPs as needed; 
 Distributes new SOPs to all applicable lab areas. 



 
Technical Director: 
 
The Technical Director reports to the Laboratory Director and is responsible for all laboratory, client, and 
project technical issues.  More specifically, he/she: 
 



 For major projects and/or clients, act as a technical resource for the client and the laboratory in 
matters of method selection or QC criteria.   



 Company-wide, maintains all training-related documentation in a single secure location.  
Develops training guides and other training documentation as needed; 



 Interface directly with Project Management staff in response to questions pre-release or from the 
client post-release.  Determine causation and interface with QA staff to prevent recurrences; 



 Interface directly with clients, or other client representatives in matters related to technical data 
quality requests. 



 Attend client, Business Development, or industry meetings with or without management when a 
‘technical representative’ is required or would be beneficial to Calscience.   



 Provide support to Business Development through the review of DOD-related SAPs, QAPPs, 
and work plans.  Provide comment and alternative solutions if unable to meet specific 
requirements.  Populate DOD UFP QAPP tables for client SAPs/QAPPs when needed; 



 Support QA and Operations with SOP revisions, where needed; 
 Perform full QA reviews and/or data validation where required; 
 Provide technical solutions to QA with regard to laboratory procedures, data quality issues, 



possible solutions, and appropriate corrective actions; 
 Provide technical opinions and support to Operations with regard to current procedures or new 



method development; 
 Interface with QA staff as necessary to ensure continuous improvement in all areas of 



Calscience’s operations. 
 Provide LIMS input; and 
 As may be necessary, act as Program Director for DOD or other high profile projects. 



 
 
Marine Chemistry Program Manager: 
 
The Marine Chemistry Program Manager manages and directs the analytical production and methods 
development activity of the Marine Laboratory.  He/she is responsible for all operations in the Marine 
laboratory.  This position  reports directly to the Business Development Director.  More specifically, he/she: 
 



 Monitors the validity of the analytical data generated in the Marine Laboratory.  Reviews all data 
packages.  Works with Project Managers concerning Marine Chemistry work; 



 Along with the Business Development Director, determines the need for new methods in the 
Marine Laboratory.   Researches new methods.  Determines the equipment and personnel 
needed to perform methods as requested by the Business Development Director;   
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 Works with the Business Development Director to insure that the Marine Laboratory is capable of 
performing potential work prior to bid submittal.  Ensure the laboratory has adequate manpower 
to insure that samples are analyzed as per the client’s specifications;  



 Write and review SOPs for the methods and other operations in the Marine Laboratory.    
Modifies SOPs as needed when new procedures are developed and proven; 



 Ensure that the Chemists and technicians in the Marine Laboratory are properly trained, and that 
they understand the operations they perform.  This included insuring that the SOPs are followed; 



 Interfaces with the Operations Director to insure proper staffing.  Requests staffing or supplies 
from the Operations Director if needed.  Provides assistance to the Operations Director when 
needed; and 



 Insures that the Marine Laboratory follows the requirements of the QA/QC and Ethics programs.   
 
 
Air Program Director 
 
The Air Program Director reports to the Business Development Director and serves as a technical resource 
for air testing both internally and externally with the current and future client base. With the goal of total client 
satisfaction, the responsibilities include: 
 



 Ensuring Calscience remains current with air testing regulations; 
 Providing technical training regarding air testing internally and to clients; 
 Prepares air testing guides for internal and client use; 
 Identifies new air testing opportunities; 
 Works with the Business Development Team; and  
 Provides input in the preparation of air proposals and quotes. 



 
Business Development Director: 
 
The Business Development Director reports to the Laboratory Director and serves as the interface between 
the laboratory’s technical departments and the laboratory’s clients.  The staff consists of the Project 
Management team, Business Development team and satellite office Operations Managers.  With the overall 
goal of total client satisfaction, the functions of this position are outlined below: 
 



 Technical training and growth of the Project Management team; 
 Business liaison for the Project Management team; 
 Human resource management of the Project Management team; 
 Responsible for the review and negotiation of client contracts and terms and conditions; 
 Responsible for establishing standard fee schedules for the laboratory; 
 Responsible for preparation of proposals and quotes for clients and client prospects; 
 Accountable for response to client inquiries concerning sample status; 
 Responsible for assistance to clients regarding the resolution of problems concerning Chains-of-



Custody; 
 Ensuring that client specifications, when known, are met by communicating project and quality 



assurance requirements to the laboratory; 
 Notifying the department managers of incoming projects and sample delivery schedules; 
 Accountable to clients for communicating sample progress in daily status meeting with agreed-



upon due dates; 
 Responsible for discussing with client any project-related problems, resolving service issues, and 



coordinating technical details with the laboratory staff; 
 Responsible for staff familiarization with specific quotes, sample log-in review, and final report 



completeness; and 
 Ensure that all non-conformance conditions are reported to the QA Manager, Operations 



Manager, and/or Laboratory Director via the Corrective Action process. 
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Technical Managers (at Calscience known as Group Leaders): 
 
The Group Leaders report directly to the Operations Director.  They have the authority to accept or reject data 
based on pre-defined QC criteria.  In addition, with the approval of the QA Manager, the Group Leaders may 
accept data that falls outside of normal QC limits if, in his or her professional judgment, there are technical 
justifications for the acceptance of such data.  The circumstances must be well documented and any need for 
corrective action identified must be defined and initiated.  The authority of the Group Leaders in QC related 
matters results directly from the QA Manager.  The Group Leaders also 
 



 Coordinating, writing, and reviewing test methods and SOPs, with regard to quality, integrity, 
regulatory requirements and efficient production techniques;   



 Monitoring the validity of the analyses performed and data generated in the laboratory. This 
activity begins with reviewing and supporting all new business contracts, insuring data quality, 
analyzing internal and external non-conformances to identify root cause issues and 
implementing the resulting corrective and preventive actions, facilitating the data review process 
and providing technical and troubleshooting expertise on routine and unusual or complex 
problems; 



 Providing training and development programs to applicable laboratory staff as new hires and, 
subsequently, on a scheduled basis; and  



 Coordinates audit responses with supervisors and QA Manager. 
 Actively support the implementation of Calscience's QA Program; 
 Ensure that their employees are in full compliance with Calscience's QA Program; 
 Maintain accurate SOPs (by reviewing and implementing updates) and enforce routine 



compliance with SOPs; 
 Conduct technical training of new staff and when modifications are made to existing procedures; 
 Maintain a work environment which emphasizes the importance of data quality; 
 Ensure all logbooks are current, reviewed and properly labeled or archived; 
 Ensure that all non-conformance conditions are reported to the QA Manager, Operations 



Manager, and/or Laboratory Director via Corrective Action reports; 
 Provide guidance to analysts in resolving problems encountered daily during sample 



prep/analysis in conjunction with the Technical Director, Operations Manager, and/or QA 
Manager.  Each is responsible for 100% of the data review and documentation, nonconformance 
issues, and the timely and accurate completion of performance evaluation samples and MDLs, 
for his/her department;. 



 Encourage the development of analysts to become cross-trained in various methods and/or 
operate multiple instruments efficiently while performing maintenance and using appropriate 
documentation techniques;. 



 Ensure that preventive maintenance is performed on instrumentation as detailed in the QA 
Manual or SOPs.  He or she is responsible for developing and implementing a system for 
preventive maintenance, troubleshooting, and repairing or arranging for repair of instruments; 



 Provide written responses to external and internal audit issues; and 
 Provide support to all levels of Calscience Management. 



 
Technical Managers (Sample Control Group Leader): 
  
The Sample Control Group Leader reports to the Operations Manager.  The responsibilities are outlined 
below: 
 



 Direct the receipt, handling, labeling and proper storage of samples in compliance with laboratory 
procedures and policies; 



 Oversee the training of Sample Control Technicians regarding the above items; 
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 Direct the logging of incoming samples into the LIMS and ensure the verification of data entry from 
login; 



 Oversee all sample courier operations; 
 Acts as a liaison between Project Managers and Analytical departments in respect to handling rush 



orders and resolving inconsistencies and problems with chain-of-custody forms, and routing of 
subcontracted analyses; and 



 Oversees the handling of samples in accordance with the Waste Disposal SOP, the Hazardous 
Waste Contingency Plan in the Chemical Hygiene/Safety Manual, and the U. S. Department of 
Agriculture requirements. 



 
Laboratory Analysts 
 
Laboratory analysts are responsible for conducting analysis and performing all tasks assigned to them by the 
group leader or supervisor.  The responsibilities of the analysts are listed below: 
 



 Perform analyses by adhering to analytical and quality control protocols prescribed by current 
SOPs, this QA Manual, the Data Integrity Policy, and project-specific QA plans honestly, accurately, 
timely, safely, and in the most cost-effective manner. 



 Document standard and sample preparation, instrument calibration and maintenance, data 
calculations, sample matrix effects, and any observed non-conformance on work sheets, bench 
sheets, preparation logbook, and/or a Non-Conformance report; 



 Report all non-conformance situations, instrument problems, matrix problems and QC failures, 
which might affect the reliability of the data, to the Group Leader and/or the QA Manager; 



 Perform 100% review of the data generated prior to entering and submitting for secondary level 
review; and 



 Work cohesively as a team in their department to achieve the goals of accurate results, optimum 
turnaround time, cost effectiveness, cleanliness, complete documentation, and personal knowledge 
of environmental analysis. 



 
 



Laboratory Technicians: 
 



 Prepare samples for analysis by weighing, extracting or digesting, filtering, or concentrating 
samples; and 



 Prepare method specific QC Samples with each preparation batch.  All personnel must adhere to 
all QC procedures specified in the analytical method and in accordance to procedures or policies 
and are responsible for the full documentation of these procedures. 



 
 



Project Managers: 
 
The Project Manager normally reports to the Senior Project Manager and/or Business Development Director.  
Typical responsibilities include: 
 



 Serving as the laboratories’ primary point of contact for assigned clients; 
 Working with laboratory chemists to resolve questions on data; 
 Scheduling of courier deliveries and pick-ups; 
 Tracking the progress of all laboratory production efforts; 
 Advising clients of any scheduling conflicts, possible delays, or other problems which may arise; 
 Resolving any questions or issues that clients may have with regard to our services, especially our 



reports; 
 Preparation of bottle kits for use by clients in their sampling efforts (as necessary); 
 Reviewing of reports/EDDs (Electronic Data Deliverables) as necessary prior to release; 
 Invoice preparation and review prior to release to client; 
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 Serving as back-up contact person for other Project Managers in the event of his/her absence; 
 Coordination of all subcontracting efforts for projects assigned; 
 Preparation and implementation of program QAPPs (Quality Assurance Project Plans), if needed; 
 Preparation of project Case Narratives, as needed; and  
 Assembly of full data packages in accordance with company or client protocol, as needed. 



 
 
Project Management Assistant: 
 
The Project Management Assistant normally receives direction from the Project Manager(s) for which he/she 
is assigned.  Typical responsibilities include: 
 



 Working with laboratory chemists to resolve questions on data; 
 Scheduling of courier deliveries and pick-ups; 
 Tracking the progress of all laboratory production efforts; 
 Advising clients of any scheduling conflicts, possible delays, or other problems which may arise; 
 Resolving any questions or issues that clients may have with regard to our services, especially our 



reports; 
 Preparation of bottle kits for use by clients in their sampling efforts; 
 Reviewing of reports/EDDs (Electronic Data Deliverables) prior to release; 
 Invoice preparation and review prior to release to client; 
 Serving as back-up contact person for the project managers in the event of his/her absence; 
 Coordination of all subcontracting efforts for projects assigned; and 
 Preparation and implementation of program QAPPs (Quality Assurance Project Plans), if needed.  
 As part of the administrative staff, this person may also be required to answer phones, do 



occasional filing, mailing, etc. 
 



Health, Safety, and Respiration Protection Manager: 
 
The Health and Safety Manager reports to the Laboratory Director and ensures that systems are maintained 
for the safe operation of the laboratory.  The EHS Manager is responsible for:  



 
 Conducting ongoing, necessary safety training and conducting new employee safety orientations; 
 Assisting in developing and maintaining the Chemical Hygiene/Safety Manual; 
 Oversees the inspection and maintenance of general safety equipment – fire extinguishers, safety 



showers, eyewash fountains, etc. and ensure prompt repairs as needed; and  
 Completes accident reports, follows up on root causes and defines corrective actions. 



 
Hazardous Waste Coordinator: 
 
The Hazardous Waste Coordinator reports directly to the Environmental Health & Safety Manager.  The 
duties of the HWC consist of: 
 



 Staying current with the hazardous waste regulations and continuing training on hazardous waste 
issues; 



 Contacting the hazardous waste subcontractors for review of procedures and opportunities for 
minimization of waste; 



 Supervise the recording of the transfer of samples from refrigerated conditions to ambient 
conditions [in the sample disposal log sheets (SDLS)]; 



 Check the records in SDLS against the logbook (LIMS) records; 
 Coordinate the collection of waste throughout the laboratory that will be disposed of through “Lab 



Packs”; 
 Coordinate and supervise Hazardous Waste Technician(s); 
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 Dispose of solid waste to an assigned Tote; 
 Supervise the recording and disposal of acid and soil with methylene chloride extracts into 



appropriate drums;. 
 Prepare and discharge treated wastewater to the sewer system; 
 Maintain Uniform Hazardous Waste Manifest files; 
 Prepare weekly sample disposal schedules; 
 Coordinate and schedule waste pick-up; 
 Check all waste containers for appropriate labels; and 
 Maintain safe housekeeping and practices. 



 
Education and Experience 
 
Calscience makes every effort to hire analytical staff that posses a college degree (AA, BA, BS) in an applied 
science with some chemistry in the curriculum.  Exceptions are made based upon experience and an 
individual’s ability to learn as there are many in the industry that are more than competent, experts perhaps, 
who have not earned a college degree.   
 
Selection of qualified individuals for employment begins with documentation of minimum education, training, 
and experience prerequisites needed to perform the prescribed task. Experience and specialized training may 
be accepted in lieu of a college degree (basic lab skills such as using a balance, aseptic or quantitation 
techniques, etc. are also considered). 
 
Included in Section 5.2 (e) of this Quality Assurance Manual are the basic job titles and personnel 
responsibilities for anyone who manages, performs or verifies work affecting the quality of the laboratory’s 
environmental sample testing. Minimum education and training requirements are summarized in the following 
table: 
 
When an analyst does not meet these minimum requirements, they can perform a task under the direct 
supervision of a qualified analyst, peer reviewer or Group Leader, and are considered an analyst in training.  
The person supervising an analyst in training is directly accountable for the quality of the analytical data and 
must review and approve data and associated corrective actions. 
 
f) Identification of the laboratory's approved signatories; at a minimum, the title page of the quality manual 



has the signed and dated concurrence (with appropriate titles) of all responsible parties including the QA 
Manager, Operation Director, QA Director, Technical Director, and the Laboratory Director; 
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g) The laboratory's procedures for achieving traceability of measurements; 
  



 
h) A list of all test methods under which the laboratory performs its accredited testing may be found in the 



Index of Standard Operating Procedures, a separate document. 
 
i) Mechanisms for ensuring that the laboratory reviews all new work to ensure that it has the appropriate 



facilities and resources before commencing such work; 
 
j) Reference to the calibration and/or verification test procedures used; 
 Calibration procedures and verification of acceptability for each set of required calibrations are defined in 



Section 13 (Calibration) and Section 12 (Quality Control) of each standard operating procedure.   
 
k) Procedures for handling samples received; 
 



The generation of quality analytical data begins with the collection of the sample and, therefore, the 
integrity of the sample collection process is of importance to Calscience.  Samples must be collected in 
such a way that foreign material is not introduced into the samples and that analytes of interest do not 



Job Type Education Experience 



 
Extractions, Digestions, some 
electrode methods (pH, DO, 
Redox, etc.), Titrimetric and 
Gravimetric Analyses, 
 



 
 
H.S. Diploma or GED 
 



 
 
On the job training  



GFAA, CVAA, FLAA, Single 
component or short list 
Chromatography (e.g., Fuels, 
BTEX-GC, IC 



 
A college degree in an applied 
science or 2 years of college 
with at least 1 year of college 
chemistry, or 



 
2 years prior analytical experience 
is required 



ICP, ICPMS,  
Long List or complex 
chromatography (e.g., Pest, PCB, 
Herb, HPLC, etc.), GCMS 



 
A college degree in an applied 
science or 2 years of college 
chemistry, or 



 
5 years of prior analytical 
experience is required 
 



Spectra Interpretation 



 
A college degree in an applied 
science or 2 years of college 
Chemistry, and 



 
2 years relevant experience, or 
5 years of prior analytical 
experience is required 



Group Leaders – Advanced 
Instrumentation 



 
Bachelors Degree in an applied 
science with 16 semester hours 
in chemistry.  An advanced (MS, 
PhD.) degree may substitute for 
one year of experience, and 



 
2 years experience in the analytical 
technique for environmental 
analysis of representative analytes 
for which they will oversee 
 



Group Leaders – Wet Chemistry 
(Basic Skills) 



 
Associates degree in an applied 
science or 2 years of college 
with 16 semester hours in 
Chemistry, and  



 
2 years relevant experience 
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escape from the samples or degrade prior to their analysis.  To ensure sample integrity and 
representativeness, the following items must be considered: 
 
 Samples must be collected in appropriate containers.  In general, glass containers are used for 



organic analytes and polyethylene for inorganic/metal analytes; 
 Only new sample containers which are certified and documented clean in accordance with U.S. EPA 



OSWER Directive No. 9240.0-0.05 specifications shall be provided by Calscience for sample 
collection; 



 Certain extremely hazardous samples or samples that have the potential to become extremely 
hazardous will not be accepted.  These include (but are not limited to)  



 
1. Radioactive samples that significantly exceed background levels 
2. Biohazardous samples (medical wastes, body fluids, etc.) 
3. Explosive samples in pure form (Semtex, Flash or gunpowder, ammunition, flares, etc.) 
4. Neurological or other toxic agents (Sarin, Anthrax, Ricin, etc.) 



 
Calscience's chain-of-custody document is used to forward samples from the client to the laboratory.  As 
the basic elements of most all chain-of-custody (COC) documents are similar, clientele may choose to 
use their own chain-of-custody document to forward samples to Calscience.  
 
Any discrepancies in the COC must be documented on the Sample Receipt Form and resolved prior to 
analysis of samples. Further guidance may be found in SOP T100 “Sample Receipt and Log-In 
Procedures”. 
 
Upon receipt by Calscience, samples proceed through an orderly processing sequence designed to 
ensure continuous integrity of both the sample and its documentation from sample receipt through its 
analysis and beyond. 
 
All coolers that are received by the Sample Control Group undergo a preliminary examination in 
accordance of the Sample Receipt Form.  Specifically, each sample is carefully examined for label 
identification, proper container (type and volume), chemical preservation when applicable, container 
condition, and chain-of-custody documentation consistency with sample labels.  Discrepancies are noted 
on both the Sample Receipt Form and the Sample Anomaly Form and, if possible, discussed with the 
client prior to his or her departure.  If this is not possible, the discrepancies are communicated to the 
client for resolution prior to the completion of the log-in process.  The temperature of the cooler is 
measured and, with other observations, is recorded.  
 
During the log-in process each sample is assigned a unique laboratory identification number through a 
computerized Laboratory Information Management System (LIMS), which stores all essential project 
information.  Calscience maintains multiple security levels of access into LIMS to prevent unauthorized 
tampering/release of sample and project information. 
 
Once all analyses for a sample have been completed and the sample container is returned to Sample 
Control, it shall remain in refrigerated storage for a period not less than 14 days following sample receipt 
unless the client requests return/forwarding of the sample.  Following the 14-day refrigerated storage 
period, the samples are placed into ambient storage for another period not less than 14 days after which 
the samples are bulked into drums for later disposal. 
 
Extended storage may be requested at prevailing per sample rates. 



 
l) Reference to the major equipment and reference measurement standards used as well as the facilities 



and services used by the laboratory in conducting tests; 
  
 A list of major equipment is kept up-to-date on the List of Major Assets, reference APPENDIX G.  This, as 



well as a list of reference measurement standards and their certificates of calibration, is maintained by the 
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QA Manager or the respective departments. In general, all calibrations and references should be 
traceable to NIST 



 
m) Reference to procedures for calibration, verification and maintenance of equipment; Laboratory SOPs 



(T043 and T066) are available to staff for calibration, verification and maintenance of equipment. In 
general,  



 
n) Reference to verification practices which may include interlaboratory comparisons, proficiency testing 



programs, use of reference materials and internal quality control schemes; 
 
 Instrument calibration is required to ensure that the analytical system is operating correctly and 



functioning at the proper sensitivity such that required reporting limits can be met.  Each instrument is 
calibrated with standard solutions appropriate to the type of instrument and the linear range established 
for the analytical method.  The manufacturer’s guidelines, the analytical method, and/or the requirements 
of special contracts determine the frequency of calibration and the concentration of calibration standards, 
whichever is most applicable.  The following are very general guidelines and are not meant to be all-
inclusive.  Detailed calibration procedures are specified in the SOP for each method performed. 



 
Gas Chromatography/Mass Spectroscopy (GC/MS):  Each day prior to analysis of samples, all GC/MS 
instruments are tuned with 4-bromofluorobenzene (BFB) for VOCs and decafluorotriphenylphosphine 
(DFTPP) for SVOCs in accordance with the tuning criteria specified in the applicable methods.  Samples 
are not analyzed until the method-specific tuning requirements have been met. 
 
After the tuning criteria are met, the instrument is then calibrated for all target analytes and an initial 
multipoint calibration curve established.  The calibration curve is then validated by the analysis of a 
second source standard, referred to as the initial calibration verification (ICV).  Alternatively, the previous 
calibration curve may be used if validated by a continuing calibration verification (CCV) standard.  All 
target analytes are represented in the calibration and certain key target analytes referred to as system 
performance calibration compounds (SPCCs) and calibration check compounds (CCCs) are used for 
curve acceptance determination.  For the initial calibration to be deemed acceptable, the SPCCs and 
CCCs must meet established acceptance criteria and must be re-evaluated and meet the acceptance 
criteria, at a minimum, every twelve (12) hours thereafter. 
 
Non-GC/MS Chromatography:  The field of chromatography involves a variety of instrumentation and 
detectors.  While calibration standards and control criteria vary depending upon the type of system and 
analytical methodology required for a specific analysis, the general principles of calibration apply 
uniformly.  Each chromatographic system is calibrated prior to sample analysis.  An initial multipoint 
calibration curve is generated using all target analytes.  All target analytes must meet the acceptance 
criteria for the calibration to be deemed acceptable.  The calibration curve is then validated by the 
analysis of a second source standard, referred to as the initial calibration verification (ICV).  The 
continued validity of the initial multipoint calibration is verified every 12 hours using continuing calibration 
verification (CCV) standard containing all target analytes.  If the CCV fails to meet the acceptance criteria, 
the system is re-calibrated and all samples analyzed since the last acceptable CCV must be re-analyzed. 
 
Inductively Coupled Plasma Emission Spectroscopy:  Initial calibration consists of a calibration blank (CB) 
plus one calibration standard.  The calibration is verified by the re-analysis of the standard and initial 
calibration verification (ICV) standard.  If the standard and the ICV fail to meet the acceptance criteria, the 
initial calibration is considered invalid and is re-performed. 
 
Continuing calibration verification (CCV) consists of a mid-concentration standard plus a calibration blank 
(CB) analyzed every 10 samples and at the end of the sequence.  If the CCV and/or CB fail to meet the 
acceptance criteria, the instrument must be re-calibrated and all samples analyzed since the previous 
acceptable CCV and/or CB must be re-analyzed. 
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ICP/MS Spectroscopy:  Each day prior to the analysis of samples, all ICP/MS instruments undergo mass 
calibration and resolution checks prior to initial calibration.  Initial calibration consists of a calibration blank 
(CB) and at least one calibration standard.  The calibration is verified by the re-analysis of the standard 
and initial calibration verification (ICV) standards.  If the standard and the ICV fail to meet the acceptance 
criteria, the initial calibration is considered invalid and is re-performed. 
 
Continuing calibration verification (CCV) consists of a mid-concentration standard plus a calibration blank 
(CB) analyzed every 10 samples and at the end of the sequence.  If the CCV and/or CB fail to meet the 
acceptance criteria, the instrument must be re-calibrated and all samples analyzed since the previous 
acceptable CCV and/or CB must be re-analyzed. 
 
Cold Vapor Atomic Absorption Spectroscopy:  Initial calibration consists of a calibration blank plus a 
series of at least 5 standards.  The calibration curve is then validated by the analysis of a second source 
standard, referred to as the initial calibration verification (ICV). Continuing calibration verification (CCV) 
consists of midpoint calibration standard plus a continuing calibration blank (CCB) analyzed every 10 
samples and at the end of the sequence.  If the CCV and/or CCB fail to meet the acceptance criteria, the 
instrument must be re-calibrated and all samples analyzed since the previous acceptable CCV and/or 
CCB must be re-analyzed.  If the calibration blanks contain target analyte concentrations exceeding the 
acceptance limits, the cause must be determined and corrected. 
 
Flame and Graphite Furnace Atomic Absorption Spectroscopy:  Initial calibration consists of a calibration 
blank plus a low, medium, and high calibration standard.  Continuing calibration verification (CCV) 
consists of midpoint calibration standard plus a continuing calibration blank (CCB) analyzed every 10 
samples and at the end of the sequence.  If the CCV and/or CCB fail to meet the acceptance criteria, the 
instrument must be re-calibrated and all samples analyzed since the previous acceptable CCV and/or 
CCB must be re-analyzed.  If the calibration blanks contain target analyte concentrations exceeding the 
acceptance limits, the cause must be determined and corrected. 
 
General Inorganic Analyses:  General inorganic (non-metal) analyses involve a variety of instrumental 
and wet chemistry techniques.  While calibration procedures vary depending on the type of 
instrumentation and methodology, the general principles of calibration apply universally.  Each system or 
method is initially calibrated using standards prior to analyses being conducted with continual verification 
that the calibration remains acceptable throughout analytical processing.  If continual calibration 
verification fails to meet the acceptance criteria, the instrument must be re-calibrated and all samples 
analyzed since the previous acceptable CCV must be re-analyzed. 



 
o) Procedures to be followed for feedback and corrective action whenever testing discrepancies are 



detected, or departures from documented policies and procedures occur; 
  
 These procedures may be found in SOP-T015 (Correction/Prevention of Errors in Test Records) and 



SOP-T022 (Corrective/Preventive Actions). 
 
p) The laboratory management arrangements for permitting exceptions and departures from documented 



policies and procedures or from standard specifications; 
 
 Calscience’s SOPs are in substantial conformity with their corresponding published method references.  



Departure from approved SOPs shall be approved if necessary or appropriate due to the nature or 
composition of the sample or otherwise based on the reasonable judgment of Calscience’s Laboratory 
Director, Technical Director, or QA Manager.   



 Departures shall be made on a case-by-case basis consistent with recognized standards of the industry.  
In no case shall departures be approved without written communication between Calscience and the 
affected client. 



 
q) Procedures for dealing with complaints; 
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 Procedures for dealing with complaints may be found in SOP-T018, Handling of Inquiries and Complaints. 
 
r) Procedures for protecting confidentiality (including national security concerns) and proprietary rights; 
 



Calscience is sensitive to the fact that much of the analytical work performed for clientele may be subject 
to litigatory processes. Calscience, therefore, holds all information in strict confidence with laboratory 
release only to the client or designee.  Information released to entities other than the client is performed 
only upon written, facsimile or e-mail request from the client. 
 
Due to the investigative nature of most site assessments, analytical information may become available to 
regulatory agencies or other evaluating entities during site assessment of the laboratory for the specific 
purpose of attaining laboratory certifications, accreditations, or evaluation of laboratory qualification for 
future work.  During these occurrences, the laboratory will make its best effort to maintain the confidence 
of client specific information. 



 
s) Procedures for audits; 
 



Calscience participates in a wide variety of system and performance audits conducted by numerous 
federal and state agencies, as well as through its major clientele.  These audits are conducted to verify 
that analytical data produced conforms to industry standards on a routine basis. 
 
A System Audit is a qualitative evaluation of the measurement systems utilized at Calscience, specifically, 
that Calscience has, in place, the necessary facilities, staff, procedures, equipment, and instrumentation 
to generate acceptable data.  This type of audit typically involves an on-site inspection of the laboratory 
facility, operations, and interview of personnel by the auditing agency.   
 
A Performance Audit verifies the ability of Calscience to correctly identify and quantitate compounds in 
blind check samples.  This type of audit normally is conducted by the auditing agency through laboratory 
participation in round robin Performance Evaluation (PE) programs.  Examples of current PE program 
involvement include those offered by commercial suppliers like ERA (WS/WP/SOIL and DMR-QA), or 
other inter-laboratory studies not required for certification but done to ensure laboratory performance, as 
well as programs administered by major industry. 
 
Outliers in required PE samples will be investigated and corrective actions documented using the 
Corrective/Preventive Action Record. 
 
Should the result of any audit detect a significant error, which has been identified to adversely affect 
released data, the situation shall be thoroughly investigated.  Corrective measures shall be enacted to 
include system re-evaluation, the determined affect on released data and client notification, as necessary. 
These measures shall be documented using the Corrective/Preventive Action Record. 



 
t) Processes/procedures for establishing that personnel are adequately experienced in the duties they are 



expected to carry out and are receiving any needed training; 
 



Quality control begins prior to sample(s) receipt at the laboratory.  The selection of well qualified 
personnel, based upon education and/or experience is the first step in successful laboratory 
management.  A thorough screening of job applicants and selection of the best candidate to fulfill a well-
defined need is as important an aspect of a successful QA/QC program as a careful review of analytical 
data. 
Employee training and approval procedures used at Calscience are specified in SOP-T010, “Employee 
Training”, and includes but is not limited to the following: 
 
 A thorough understanding of the applicable regulatory method and Calscience SOP; 
 A review of Calscience's QA Program Manual and thorough understanding of the specifics contained 



therein that are directly related to the analysis to be performed; 
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 Instruction by the applicable Group Leader on all aspects of the analytical procedure; 
 Performance of analyses under supervision of experienced laboratory personnel, which shall include 



analysis of blind QC check samples, when deemed appropriate; 
 Participation in in-house seminars on analytical methodologies and procedures; 
 Participation in job related seminars outside of the laboratory; and 
 Participation in conventions and meetings, i.e., ACS, etc. 
 



u) Ethics policy statement developed by the laboratory and processes/procedures for educating and training 
personnel in their ethical and legal responsibilities including the potential punishments and penalties for 
improper, unethical, or illegal actions;  



 
 A vital part of Calscience Environmental Laboratories’ analytical laboratory services is their Laboratory 



Ethics Training Program.  An effective program starts with an Ethics Policy Statement that is supported by 
all staff, and is reinforced with initial and ongoing ethics training. 



 
 “It shall be the policy of Calscience to conduct all business with integrity and in an ethical manner.  It is a 



basic and expected responsibility of each staff member and manager to hold to the highest ethical 
standard of professional conduct in the performance of all duties.” 



 
A proactive ethics training program is the most effective means of deterring and detecting improper, 
unethical, or illegal actions in the laboratory.  There are six facets to the program:  (1) clearly define 
improper, unethical, and illegal actions; (2) outline elements of prevention and detection programs for 
improper, unethical, or illegal actions; and (3) identify examples of inappropriate (i.e., potentially 
fraudulent) laboratory practices; (4) Annual Ethics and Data Integrity Training to be documented and 
maintained in the personnel file of each employee., (5) Documented training on new revisions of the 
Quality Systems Manual (QSM) and for new employees as needed. (6) Signed Ethics and Data Integrity 
Agreement (to be completed for new employees and annually thereafter) 
 
Definition of Improper, Unethical, and Illegal Actions 
 
Improper actions are defined as deviations from contract-specified or method-specified analytical 
practices and may be intentional or unintentional. 
 
Unethical or illegal actions are defined as the deliberate falsification of analytical or quality assurance 
results, where failed method or contractual requirements are made to appear acceptable. 
 
Prevention of laboratory improper, unethical, or illegal actions begins with a zero-tolerance philosophy 
established by management.  Improper, unethical, or illegal actions are detected through the 
implementation of oversight protocols. 



 
Prevention and Detection Program for Improper, Unethical, or Illegal Actions 



 
Calscience management has implemented a variety of proactive measures to promote prevention and 
detection of improper, unethical, or illegal activities.  The following components constitute the basic 
program: 



 
 Data Integrity Standard Operating Procedure (SOP) T065 
 Data Integrity Documentation Procedures 
 An Ethics and Data Integrity Agreement that is read and signed by all personnel; 
 Initial and annual ethics training; 
 Internal audits; 
 Inclusion of anti-fraud language in subcontracts; 
 Analyst notation and sign-off on manual integration changes to data; 
 Active use of electronic audit functions when they are available in the instrument software; and 
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 A “no-fault” policy that encourages laboratory personnel to come forward and report fraudulent 
activities. 



 
A proactive, “beyond the basics” approach to the prevention of improper, unethical, or illegal actions are 
a necessary part of laboratory management.  As such, in addition to the requirements above, Calscience 
has a designated ombudsman (data integrity officer) to whom laboratory personnel can report improper, 
unethical, or illegal practices, or provide routine communication of training, lectures, and changes in 
policy intended to reduce improper, unethical, or illegal actions. 
 
Examples of Improper, Unethical, or Illegal Practices 



 
Documentation that clearly shows how all analytical values were obtained are maintained by Calscience 
and supplied to the data user as needed.  To avoid miscommunication, Calscience clearly documents all 
errors, mistakes, and basis for manual integrations within the project file and case narrative as 
applicable.  Notification is also made to the appropriate supervisor so that appropriate corrective actions 
can be initiated.  Gross deviations from specified procedures are investigated for potential improper, 
unethical, or illegal actions, and findings of fraud are fully investigated by senior management.  
Examples of improper, unethical, or illegal practices are identified below: 



 
 Improper use of manual integrations to meet calibration or method QC criteria (for example, peak 



shaving or peak enhancement are considered improper, unethical, or illegal actions if performed 
solely to meet QC requirements); 



 Intentional misrepresentation of the date or time of analysis (for example, intentionally resetting a 
computer system’s or instrument’s date and/or time to make it appear that a time/date requirement 
was met); 



 Falsification of results to meet method requirements; 
 Reporting of results without analyses to support (i.e., dry-labbing); 
 Selective exclusion of data to meet QC criteria (for example, initial calibration points dropped without 



technical or statistical justification); 
 Misrepresentation of laboratory performance by presenting calibration data or QC limits within data 



reports that are not linked to the data set reported, or QC control limits presented within QAPP that 
are not indicative of historical laboratory performance or used for batch control; 



 Notation of matrix inference as basis for exceeding acceptance limits (typically without implementing 
corrective actions) in interference-free matrices (for example, method blanks or laboratory control 
samples); 



 Unwarranted manipulation of computer software (for example, improper background subtraction to 
meet ion abundance criteria for GC/MS tuning, chromatographic baseline manipulations); 



 Improper alteration of analytical conditions (for example, modifying EM voltage, changing GC 
temperature program to shorter analytical run time) from standard analysis to sample analysis; 



 Misrepresentation of QC samples (for example, adding surrogates after sample extraction, omitting 
sample preparation steps for QC samples, over- or under-spiking); and 



 Reporting of results from the analysis of one sample for those of another. 
 



v) Reference to procedures for reporting analytical results; 
 



Standard operating procedures pertaining to the reporting of results are available to all laboratory 
personnel.  They are:  SOP-T009, Significant Figures, Rounding, and Reporting of Results; SOP-T025, 
Reporting of Tentatively Identified Compounds (TICs); and T-026, Reporting of Data Qualifiers. 



 
All analytical data generated within Calscience is thoroughly checked for accuracy and completeness.  
The data validation process consists of data generation, reduction, and four levels of review as described 
below. 
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The analyst generating the analytical data has the primary responsibility for its correctness and 
completeness.  All data is generated and reduced following protocols specified in the appropriate SOPs.  
Each analyst reviews the quality of his or her work based upon an established set of guidelines specified 
in the SOPs or as specified by project requirements.  The analyst reviews the data package to ensure 
that: 
 
 Holding times have not been exceeded; 
 Sample preparation information is correct and complete; 
 Analysis information is correct and complete; 
 The appropriate procedures were employed; 
 Analytical results are correct and complete; 
 All associated QC is within established control limits and, if not, out-of-control forms are completed 



thoroughly explaining the cause and corrective action taken; 
 Any special sample preparation and analytical requirements have been met; and 
 Documentation is complete, i.e., all anomalies in the preparation and analysis have been 



documented; out-of-control forms, if required, are complete, etc. 
 
The data reduction and validation steps are documented, signed, and dated by the analyst on the QC 
Review coversheet accompanying each data package.  This initial review step, performed by the analyst, 
is designated as primary review.  The analyst then forwards the data package to his or her Group Leader, 
or designated data reviewer, who performs a secondary review.  Secondary reviews consist of an 
independent check equivalent to that of the primary review and are designed to ensure that: 
 
 Calibration data is scientifically sound, appropriate to the method, and completely documented; 
 QC data is within established guidelines or reported with appropriate clarification/qualification; 
 Qualitative identification of sample components is correct; 
 Quantitative results are correct; 
 Documentation is complete and any anomalies properly addressed and documented; 
 The data is ready for incorporation into the final report package; and 
 The data package is complete and ready for archiving. 



 
A significant component of the secondary review is the documentation of any errors that have been 
identified and corrected during the review process.  Calscience believes that the data package that is 
submitted for a secondary review should be free from errors.  Errors that are discovered are documented 
and formally transmitted to the appropriate Group Leader.  The cause of the errors are then addressed by 
additional training or clarification of procedures (SOP revisions) to ensure that similar errors do not recur 
and high quality data will be generated. 
 
Signature of Data Reviewer and the date of review document the completion of secondary reviews on the 
QC Review coversheet.  These constitute approval for data release and generation of analytical report. 
 
During both of the QC review processes, 100% of the raw data associated with the entire project is 
available to the reviewer.  Data packages are checked back to the raw data as deemed necessary by the 
reviewer. 
 
Following draft report generation, the report is reviewed by the Project Manager to ensure that the data 
set and quality control data is complete and meets the specific requirements of the project.  When 
available, the data is also evaluated against historical site information.  Once all requested analytical work 
has been verified as complete, a final report is generated and signed by the Project Manager. 
 
Following approval for release by the Project Manager, the Quality Assurance Manager or other qualified 
personnel may review 10% of the project files back to the raw data as an additional check, if a situation 
so warrants. 
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A variety of reporting formats, from Portable Document File (PDF), normal typed reports to computerized 
data tables to complex reports discussing regulatory issues are available.  In general, Calscience reports 
contain the following information. 
 
Analytical Data 
 
Analytical data is reported by sample identification (both client and laboratory) and test.  Pertinent 
information including date(s) sampled, received, prepared, and analyzed; any required data qualifiers are 
included on each results page. The reporting limit for each method analyte is also listed. Additional data 
may include Method Detection Limits (MDLs). 
 
QC Data 
 
A QC Summary is provided with each final report.  Unless otherwise specified in a QAPP or requested by 
the client, QC Summaries include results for method blanks, matrix spikes, matrix spike duplicates, and 
surrogate spikes.  Laboratory control sample and method blank surrogates are routinely included if matrix 
interference results in a QC outlier.  The effective control limits for the reported QC values are also 
provided on the QC Summary as well as explanations for any QC outliers. Case Narratives may be 
included as appropriate. 
 
As required for the project, data reports from “results only” through “full CLP-like” will be generated and 
provided.  Included in this range are reports for the major DoD programs including NFESC, AFCEE, and 
USACE. 
 
Methodology 
 
References for the preparative and analytical methodology employed is included on all preliminary or final 
analytical reports. 
 
Signatory 
 
Final reports are ready for release to the client following review and approval by the Project Manager, as 
evidenced by his/her signature on the final report cover page. An approved signatories listing shall be 
maintained by the QA office. 
 
Preliminary Data 
 
Upon client request, preliminary data shall be released prior to completion of a full QC review.  
Preliminary data is subject to change pending QC review and, therefore, shall be clearly marked as 
“Preliminary”.  This qualification is provided as notification to the client that the data review process has 
not been completed yet and that the data is subject to possible modification resulting therefrom. 
 
Revised Data 
 
Analytical reports that have been revised for any reason from the original sent report shall be noted as 
being revised with a report note, case narrative or indication as to the revision. 
 
Formatting 
 
At a minimum, an analytical report shall consist of the Report Cover Page, Analytical Results, QA/QC 
Data (Default), Footnotes/Comments Page, Sample Receipt Form and COC. Paginated reports shall be 
employed for all reports unless used for non-NELAP analysis. 
 



w) A Table of Contents and applicable lists of references and glossaries, and appendices. 
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5.3 Audits 
 



5.3.1 Internal Audits 
 
The laboratory arranges streamlined quarterly and comprehensive annual internal audits to verify that its 
operations continue to comply with the requirements of the laboratory’s said quality system.  The Quality 
Assurance Manager or the Quality Assurance Assistant plans and organizes audits as required by a 
predetermined schedule and requested by management.   
 
The Quality Assurance Assistant or other qualified personnel, independent of the activity to be audited, will 
carry out such audits following the procedures noted in SOP T028, Internal Audit Procedures.   
 
Personnel do not audit their own activities except when it can be demonstrated that an effective audit will be 
carried out.   
 
Where the audit findings cast doubt on the correctness or validity of the laboratory's calibrations or test 
results, the laboratory takes immediate corrective action and immediately notifies, in writing, any client whose 
work was involved. 
 



i. List of available qualified personnel for internal audits include: 



 QA Director 



 QA Manager 



 QA Assistant 



 Department Manager 



 Assistant Department Manager 



 Group Leader (For departments other than their own) 



 Program Manager 



 Health and Safety Manager (For non-analytical departments) 



 Any Senior Chemist (With documented training in proper internal auditing procedures from a 
qualified source). 



 
ii. The minimum qualifications for an internal auditor shall be: 



 
 Education:    A Bachelors (BS) Degree in an applied science with 16 semester hours in chemistry.  



 
 Experience:  Two years’ experience in an instrumental analytical technique for environmental 



analysis of representative environmental samples. Training to the most current revision of 
Calscience SOP T028 (Internal Audits). The training to be overseen by an individual that is ISO 
17025 / 9001 trained in internal auditing procedures, or equivalent.  



 
 An advanced (MS, PhD.) degree may be substituted for one year of experience. 



 
Any outside audit findings will also be included in the Internal Audits. 
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5.3.2 Management Review 
 
Calscience management conducts an annual review of its quality system and its testing and calibration 
activities to ensure its continuing suitability and effectiveness and to introduce any necessary changes or 
improvements in the quality system and laboratory operations.   
 
This review takes account of reports from managerial and supervisory personnel, the outcome of recent 
internal audits, assessments by external bodies, the results of inter-laboratory comparisons or proficiency 
tests, any changes in the volume and type of work undertaken, feedback from clients, senior lab personnel, 
corrective actions, and other relevant factors.   
 
The laboratory shall have a procedure for review by management, and maintain records of review findings 
and actions. Reference section 18.1 of this QSM and SOP T030 for more detailed descriptions. 
 
5.3.3 Audit Review 
 
All audit and review findings and any corrective actions that arise from them are documented.  The laboratory 
management ensures that these actions are discharged within the agreed time frame as indicated in the 
quality manual and/or SOPs. 
 



5.3.4 Performance Audits 
 
In addition to periodic audits, the laboratory ensures the quality of results provided to clients by implementing 
checks to monitor the quality of the laboratory’s analytical activities.  Examples of such checks are: 
 
a) Internal quality control procedures using statistical techniques (see Section 5.4 below); 
 
b) Participation in proficiency testing or other interlaboratory comparisons; 
 
c) Use of certified reference materials and/or in-house quality control using secondary reference materials 



as specified in Calscience QSM Section 5.4; 
 
d) Replicate testing using the same or different test methods; 
 
e) Re-testing of retained samples; 
 
f) Correlation of results for different but related analysis of a sample (for example, total phosphorus should 



be greater than or equal to orthophosphate). 
 
 
5.3.5 Corrective / Preventive Actions 
 
a) In addition to providing acceptance criteria and specific protocols for corrective/preventive actions in 



SOP-T022, the laboratory implements general procedures to be followed to determine when departures 
from documented policies, procedures and quality control have occurred.   These procedures include but 
are not limited to the following: 
 
1) Identify the individual(s) responsible for assessing each QC data type; 
 
2) Identify the individual(s) responsible for initiating and/or recommending corrective/preventive actions; 
 
3) Define how the analyst shall treat a data set if the associated QC measurements are unacceptable; 
 
4) Specify how out-of-control situations and subsequent corrective actions are to be documented; and 
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5) Specify procedures for management (including the QA officer) to review corrective/preventive action 



reports. 
 



b) To the extent possible, sample results are reported only if all quality control measures are acceptable.  If 
a quality control measure is found to be out of control, and the data are to be reported, all samples 
associated with the failed quality control measure are reported with the appropriate data qualifier(s).  



 
5.4 Essential Quality Control Procedures 
 
These general quality control principles apply, where applicable, to all testing at Calscience.  The manner in 
which each is implemented is dependent on the types of tests performed by the laboratory and is further 
described in Appendix D and in SOP-T020, Internal Quality Control Checks.  The standards for any given test 
type assures that the applicable principles are addressed: 
 
a)  All laboratories have detailed written protocols in place to monitor the following quality controls: 
 



1)  Positive and negative controls (blanks, spikes, reference toxicants, etc.) to monitor tests; 
 
2) Tests to define the variability and/or repeatability of the laboratory results such as replicates; 



 
3) Measures to assure the accuracy of the test method including calibration and/or continuing 



calibrations, use of certified reference materials, proficiency test samples, or other measures; 
 



4) Measures to evaluate test method capability, such as detection limits and quantitation limits or range 
of applicability such as linearity; 



 
5) Selection of appropriate formulae to reduce raw data to final results such as regression analysis, 



comparison to internal/external standard calculations, and statistical analyses; 
 
6) Selection and use of reagents and standards of appropriate quality; 



 
7) Measures to assure the selectivity of the test for its intended purpose; and 
 
8) Measures to assure constant and consistent test conditions (both instrumental and environmental) 



where required by the test method, such as temperature, humidity, light or specific instrument 
conditions. 



 
b)  All quality control measures are assessed and evaluated on an on-going basis, and quality control 



acceptance criteria are used to determine the usability of the data. (See Appendix D.) 
 
c) The laboratory has procedures for the development of acceptance/rejection criteria where no method or 



regulatory criteria exist. (See Calscience QSM Section 11.2, Sample Acceptance Policy.) 
 
d) The quality control protocols specified in the method manual (Calscience QSM Section 10.1.2) is 



followed.  Calscience ensures that the essential standards outlined in NELAC 5, Appendix D, or 
mandated methods or regulations (whichever are more stringent) are incorporated into the method 
manuals.  When it is not apparent which is more stringent the QC in the mandated method or regulations 
is to be followed. 



 
 The essential quality control measures for testing are found in Appendix D. 











Calscience Environmental Laboratories, Inc. – Quality Systems Manual – Version 5.6 – February 2014 
                                                                                                   Reference NELAC Standard Effective September 09, 2009 



 



Calscience Quality Systems Manual, Page 36 of 101 
f 



 



6.0 PERSONNEL 



 
6.1 General Requirements for Laboratory Staff 
 
Calscience’s testing departments have a sufficient level of personnel with the necessary education, training, 
technical knowledge and experience to perform the assigned functions. 
 
All personnel are responsible for complying with all quality assurance/quality control requirements that pertain 
to their organizational/technical function.  Each technical staff member must have a combination of 
experience and education to adequately demonstrate a specific knowledge of their particular function and a 
general knowledge of laboratory operations, test methods, quality assurance/quality control procedures and 
records management. 
 
6.2 Laboratory Management Responsibilities 
 
In addition to Calscience QSM Section 4.2.d, the laboratory management: 
 
a) Defines the minimum level of qualification, experience and skills necessary for all positions in the 



laboratory.  In addition to education and/or experience, basic laboratory skills such as using a balance 
and quantitative techniques, are considered. 



 
b) Ensures that all technical laboratory staff members demonstrate capability in the activities for which they 



are responsible.  Such demonstration is documented (See Appendix C).  Note:  In departments with 
specialized “work cells” (a well-defined group of analysts that together perform the method analysis), the 
group as a unit meets the above criteria and this demonstration is fully documented. 



 
c) Ensures that the training of each member of the technical staff is kept up-to-date (on-going) by the 



following: 
 
 1) Keeping evidence on file that demonstrates that each employee has read, understood, and is using 



the latest version of the laboratory's in-house quality documentation that relates to his/her job 
responsibilities. 



 
 2) Documenting training courses or workshops on specific equipment, analytical techniques, or 



laboratory procedures. 
 



3) Documenting employee attendance at training courses on ethical and legal responsibilities including 
the potential punishments and penalties for improper, unethical or illegal actions.  Keeping on file 
evidence that demonstrates that each employee has read, acknowledges, and understands their 
personal ethical and legal responsibilities including the potential punishments and penalties for 
improper, unethical or illegal actions.   



 
4) Maintains up-to-date analyst training records that contain a certification that technical personnel have 



read, understood and agreed to perform the most recent version of the test method (the approved 
method or SOP as defined by the laboratory document control system, Calscience QSM Section 
5.2.d) and documentation of continued proficiency by at least one of the following once per year: 



 
  i. Acceptable performance of a blind sample (single blind to the analyst); 



 
ii. Another demonstration of capability; 
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iii. Successful analysis of a blind performance sample on a similar test method using the same 
technology (e.g., GC/MS volatiles by purge and trap for Methods 524.2, 624, or 5035/8260) would 
only require documentation for one of the test methods; 



 
iv. At least four consecutive laboratory control samples with acceptable levels of precision and 



accuracy;  
 
v.  If i-iv cannot be performed, analysis of authentic samples with results statistically 



indistinguishable from those obtained by another trained analyst.  
 
d) Documents all analytical and operational activities of the laboratory;  
 
e) Supervises all personnel employed by the laboratory; 
 
f) Ensures that all sample acceptance criteria (Calscience QSM Section 11.0) are verified and that samples 



are logged into the sample tracking system and properly labeled and stored. 
 
g) Documents the quality of all data reported by the laboratory. 
 
h) Develops a proactive program for the prevention and detection of improper, unethical, or illegal actions.  



Components of this program could include:  internal proficiency testing (single and double blind); post-
analysis electronic and magnetic tape audits; effective reward program to improve employee vigilance 
and co-monitoring; and separate SOPs identifying appropriate and inappropriate laboratory and 
instrument manipulation practices. 



 
6.2.1 Ownership Transfer / Out of Business 
 



a) In the event that the laboratory transfers ownership or goes out of business, Calscience will ensure 
that the records are maintained or transferred according to client instruction.  



 
b) Upon ownership transfer, record retention requirements shall be addressed in the ownership transfer 



agreement and the responsibility for maintaining archives will be clearly established.  In cases of 
bankruptcy, appropriate regulatory and state legal requirements concerning laboratory records will be 
followed.   
 



c) In the event that the laboratory goes out of business, all records will revert to the control of the client 
or regulatory agency, as applicable.  As much notice as possible will be given to clients and the 
accrediting bodies who have worked with the laboratory during the previous 5 years of such action. 



 
6.3 Records 
 
Records on the relevant qualifications, training, skills and experience of the technical personnel are 
maintained by the laboratory (see Calscience QSM Section 6.2.c), including records on demonstrated 
proficiency for each laboratory test method, such as the criteria outlined in Calscience QSM Section 10.5 for 
chemical testing. 



7.0 PHYSICAL FACILITIES – ACCOMMODATION AND ENVIRONMENT 



 
7.1 Environment 
 
a) Laboratory accommodations, test areas, energy sources, lighting, heating and ventilation are such that 



they facilitate proper performance of tests. 
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b) The environment in which these activities are undertaken does not invalidate the results or adversely 
affect the required accuracy of the measurements.  Particular care shall be taken when such activities are 
undertaken at sites other than the permanent laboratory premises.  



 
c) The laboratory shall provide for the effective monitoring, control and recording of environmental 



conditions as appropriate.  Such environmental conditions may include biological sterility, dust, 
electromagnetic interference, humidity, main voltage, temperature, and sound and vibration levels. 



 
d) In instances where monitoring or control of any of the above-mentioned items is specified in a test 



method or by regulation, the laboratory meets and documents adherence to the laboratory facility 
requirements. 



 
7.2 Work Areas 
 
a) There is effective separation between neighboring areas when the activities therein are incompatible 



including volatile organic chemicals handling areas.  
 
b) Access to and use of all areas affecting the quality of these activities are defined and controlled. 
 
c) Adequate measures are taken to ensure good housekeeping in the laboratory and to ensure that any 



contamination does not adversely affect data quality. 
 
d)  Workspaces are available to ensure an unencumbered work area. Work areas include: 
 



1) Access and entryways to the laboratory; 
 
2) Sample receipt areas; 
 
3) Sample storage areas; 
 
4) Chemical and waste storage areas; and 
 
5) Data handling and storage areas. 



8.0 EQUIPMENT AND REFERENCE MATERIALS 



 
a) Calscience is furnished with all items of equipment (including reference materials) required for the correct 



performance of tests for which accreditation is maintained.  Note that Calscience does not use equipment 
outside its permanent control. 



 
b) All equipment is properly maintained, inspected, and cleaned.  Maintenance procedures are documented. 
 
c) Any equipment item that has been subjected to overloading or mishandling, or that gives suspect results, 



or has been shown by verification or otherwise to be defective, is taken out of service, clearly identified 
and wherever possible stored at a specified place until it has been repaired and shown by calibration, 
verification or test to perform satisfactorily.  The laboratory shall examine the effect of this defect on 
previous calibrations or tests. 



d) When appropriate, each item of equipment, including reference materials, is labeled, marked, or 
otherwise identified to indicate its calibration status. 



 
e) Records are maintained of each major item of equipment and all reference materials significant to the 



tests performed.  These records include documentation on all routine and non-routine maintenance 
activities in assigned log books and reference material verifications. 
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The records include: 
 



1) The name of the item of equipment; 
 
2) The manufacturer's name, type identification, and serial number or other unique identification; 
 
3) Date received and date placed in service (if available);  
 
4) Current location, where appropriate; 
 
5) If available, condition when received (e.g., new, used, reconditioned); 
 
6) Copy of the manufacturer's instructions, where available; 
 
7) Dates and results of calibrations and/or verifications and date of the next calibration and/or 



verification; 
 
8) Details of maintenance carried out to date and planned for the future; and 
 
9) History of any damage, malfunction, modification or repair. 



 



9.0 MEASUREMENT TRACEABILITY AND CALIBRATION 



 
9.1 General Requirements 
 
All measuring operations and testing equipment having an effect on the accuracy or validity of tests are 
calibrated and/or verified before being put into service and on a continuing basis.  The laboratory has an 
established program for the calibration and verification of its measuring and test equipment.  This includes 
balances, thermometers and control standards. 
 
9.2 Traceability of Calibration 
 
a) The overall program of calibration and/or verification and validation of equipment is designed and 



operated so as to ensure that measurements made by the laboratory are traceable to national standards 
of measurement. 



 
b) Calibration certificates indicate the traceability to national standards of measurement and provide the 



measurement results and associated uncertainty of measurement and/or a statement of compliance with 
an identified metrological specification.  The laboratory maintains records of all such certification in the 
QA office. 



 
c)  Where traceability to national standards of measurement is not applicable, the laboratory provides 



satisfactory evidence of correlation of results, for example, by participation in a suitable program of 
interlaboratory comparisons, proficiency testing, or independent analysis. 



 
 
9.3 Reference Standards 
 
a) Reference standards of measurement held by the laboratory (such as Class S or equivalent weights, or 



traceable thermometers) are used for calibration only and for no other purpose, unless it can be 
demonstrated that their performance as reference standards has not been invalidated.   A body that can 
provide traceability calibrates reference standards of measurement.  Where possible, this traceability is to 
a national standard of measurement. 
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b) There is a program of calibration and verification for reference standards. 
  



i. Two weeks prior to their date of calibration expiration, individual thermometers are removed from 
service and replaced by newly calibrated units from the supplier. 



 
ii. Calscience keeps two sets of Class S weights on hand for use in the laboratory.  One set is used 



for daily calibration checks, and the second set is kept for back up use should the first set be 
damaged, lost or otherwise compromised.  The second set of weights is also place in service 
when the daily use set is shipped off site for recalibration. 



 
iii. Analytical balances are serviced and calibrated on a routine, annual schedule. 



 
c) Where relevant, reference standards and measuring and testing equipment are subjected to in-service 



checks between calibrations and verifications.  Reference materials are traceable.  Where possible, 
traceability is to national or international standards of measurement, or to national or international 
standard reference materials. 



 
d) NIST-Traceable Weights and Thermometers 



 
i. Reference standards of measurement shall be used for the purposes of calibration only. NIST 



traceable thermometers and NIST-traceable weights shall not be used for routine testing. If NIST 
traceable reference sources are used for routine testing they shall not be used for calibration 
purposes unless it can be shown that their performance as reference standards would not be 
invalidated.   



 
ii. For NIST-traceable weights and thermometers, Calscience requires that all calibrations be 



conducted by a calibration laboratory accredited by ACLASS, A2LA or other recognized 
accrediting body.  



 
a. The calibration laboratory must hold ISO 17025 or ISO 9001 accreditation for the 



services rendered.  Prior to use, QA verifies that the selected vendor holds the 
appropriate scope of accreditation for the services required.   



 
b. The calibration certificate or report supplied by the calibration laboratory must contain a 



traceability statement, the conditions under which the calibrations were made, a 
compliance statement with an identified metrological specification and the pertinent 
clauses when applicable, and a clearly identified record of the quantities and functional 
test results before and after re-calibration.  



 
c. The certificate and scope of accreditation is kept on file at the laboratory and is reviewed 



yearly. 
 



iii. If significant amendments are made to a calibration certificate, it must have its own unique report 
identifier and must reference the one it is replacing.   The piece of equipment must be identified in 
the amended report using its unique serial number or other laboratory defined identifier.  The 
amended report is maintained with the original calibration report. 



 
iv. Laboratory balances are recalibrated annually by an external, certified vendor that is certified to 



ISO 17025 / ISO 9001 standards for calibration.  Prior to use, QA verifies that the selected vendor 
holds the appropriate scope of accreditation for the services required.  This service is 
documented on each balance with a signed and dated certification sticker.  



 



v. NIST mercury thermometers are sent out for recalibration every five years, or are replaced.  All 
working mercury thermometers are calibrated annually against a NIST-traceable reference 
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thermometer. All digital temperature measuring devices (min/max thermometers, IR guns) are 
calibrated quarterly.  Equipment that does not meet acceptance criteria is removed from service 
and repaired or replaced. Calibration reports are maintained by the QA Manager 



 
vi. Balance calibrations and temperature readings of ovens, refrigerators, and incubators are 



checked on each day of use.  Min/Max thermometers are used for refrigerators and freezers to 
continually monitor temperature performance. 



 
 
e) Traceable Reference Standards and Materials 
 



i. Reference standards and materials are traceable to certified reference materials, where available. 
Commercially prepared standard materials are purchased from vendors accredited by A2LA, 
NVLAP (National Voluntary Lab Accreditation Program) or other recognized vendor, and come 
with a Certificate of Analysis that documents the purity of the standard and expiration date, if 
assigned.  If a standard cannot be purchased from a vendor that supplies a Certificate of 
Analysis, the purity of the standard is documented by analysis against a known reference.  



 
ii. Analytical reagents must be at a minimum the purity required by or stated in the test method.  



Commercial materials that are purchased for the preparation of calibration, verification or spiking 
solutions, are usually accompanied by an assay certificate or the purity is noted on the label.  If 
the purity is >96%, the weight provided by the vendor may be used without correction. If the purity 
is <96%, a correction will be made to solution concentrations prepared from that material. 



 
iii. The receipt of all reference standards and materials, including received date and expiration date, 



is documented by the laboratory at the time of receipt, in chemical receiving logbooks.  All 
documentation received with the reference standard or material (Certificate of Analysis or Purity 
Certificates) is retained by the laboratory.  To prevent contamination and/or deterioration in 
quality, all standards and materials are handled and stored according to the method or 
manufacturer’s requirements.  



 
iv. Preparation of standard or reference materials are documented in Standard Preparation 



Logbooks maintained in each department.  These records show the traceability to the purchased 
standards or materials, and include the method of preparation, date of preparation, expiration 
date, and preparer’s initials, at a minimum.  Reference standards are assigned a unique identifier 
and are then labeled with the identifier and expiration date.  Refer to Calscience SOP, T003, 
Standards and Reagents Login, Preparation, Storage and Disposal, for additional information. 



 
v. All standards, reference, primary and working, whether purchased from a commercial vendor or 



prepared by the laboratory, must be checked regularly to ensure that the variability of the 
standard from the ‘true’ value does not exceed method requirements.  Calibration standards are 
checked by comparison with a standard from a second source, usually another manufacturer and 
vendor.  In cases where a second manufacturer is not available, a different lot, with vendor 
certification, may be used as a second source.  



 
vi. Quality control (QC) criteria for primary and second source standards are defined in laboratory 



SOPs.   The Reagent and Chemicals SOP, T107, gives a general overview of the requirements 
with the determinative SOPs for each process further defining the QC acceptance criteria.  In 
most cases, the analysis of an Initial Calibration Verification (ICV) or LCS/LCSD (where there is 
no sample preparation) is used as the second source verification of a primary calibration source. 
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9.4 Calibration 
 
Calibration requirements are divided into two parts:  (1) requirements for analytical support equipment, and 
(2) requirements for instrument calibration.  In addition, the requirements for instrument calibration are divided 
into initial calibration and second source or initial calibration verification, and continuing calibration verification. 
 
9.4.1 Support Equipment 
 
These standards apply to all devices that may not be the actual test instrument, but are necessary to support 
laboratory operations.  These include but are not limited to:  balances, ovens, refrigerators, freezers, 
incubators, water baths, thermometers, and volumetric dispensing devices (such as Eppendorf®, or automatic 
dilutor/dispensing devices) if quantitative results are dependent on their accuracy, as in standard preparation 
and dispensing or dilution into a specified volume. 
a) All support equipment is maintained in proper working order.  The records of all repair and maintenance 



activities, including service calls is kept. 
 
b) All support equipment is calibrated or verified at least annually, using NIST traceable references when 



available, over the entire range of use.  The results of such calibration are within the specifications 
required of the application for which this equipment is used or: 



 
 1) The item is removed from service until repaired; or 
 
 2) The laboratory maintains records of established correction factors to correct all measurements. 
 
c) Raw data records are retained to document equipment performance. 
 
d) Prior to use on each working day, balances, ovens, refrigerators, freezers, and water baths are checked 



in the expected use range, with NIST traceable calibrated references.  The acceptability for use or 
continued use is according to the needs of the analysis or application for which the equipment is being 
used. 



 
e) Mechanical volumetric dispensing devices including burettes (except Class A glassware) are checked for 



accuracy on at least a quarterly use basis.  Glass microliter syringes are to be considered Class A 
glassware, and come with a certificate from the manufacturer attesting to established accuracy or the 
accuracy is initially demonstrated and documented by the laboratory. 



 
9.4.2 Instrument Calibration 
 
This manual specifies the essential elements that define the procedures and documentation for initial 
instrument calibration and continuing instrument calibration verification to ensure that the data are of known 
quality and be appropriate for a given regulation or decision.  This manual does not specify detailed 
procedural steps (“how to”) for calibration, but establishes the essential elements for selection of the 
appropriate technique(s).  This approach allows flexibility and permits the employment of a wide variety of 
analytical procedures and statistical approaches currently applicable for calibration.  If more stringent 
standards or requirements are included in a mandated test method or by regulation, the laboratory 
demonstrates that such requirements are met.   If it is not apparent which standard is more stringent, then the 
requirements of the regulation or mandated test method are to be followed.  
 
Note:  In the following sections, initial instrument calibration is directly used for quantitation and 
continuing instrument calibration verification is used to confirm the continued validity of the initial 
calibration, unless otherwise stipulated by the analytical method. 
 
9.4.2.1 Initial Instrument Calibrations 
 



The following items are essential elements of initial instrument calibration: 
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a) The details of the initial instrument calibration procedures including calculations, integrations, acceptance 



criteria and associated statistics are included or referenced in the test method SOP.  When initial 
instrument calibration procedures are referenced in the test method, the referenced material is retained 
by the laboratory and is available for review. 



 
b) Sufficient raw data records are retained to permit reconstruction of the initial instrument calibration, e.g., 



calibration date, test method, instrument, analysis date, each analyte name, analyst’s initials or signature; 
concentration and response, calibration curve or response factor; or unique equation or coefficient used 
to reduce instrument responses to concentration. 



 
c) Sample results are quantitated from the initial instrument calibration and may not be quantitated from any 



continuing instrument calibration verification unless specifically stated in a mandated test method. 
d) All initial instrument calibrations is verified with a standard obtained from a second manufacturer or lot.  



Traceability shall be to a national standard, when available. 
 
e) Criteria for the acceptance of an initial instrument calibration is established, e.g., correlation coefficient or 



relative percent difference.  The criteria used is appropriate to the calibration technique employed. 
 
f) Results of samples not bracketed by initial calibration standards (within calibration range) are reported as 



having less certainty, e.g., defined qualifiers or flags or explained in the case narrative.  As determined by 
the method, the lowest calibration standard is at or above the method detection limit and at or below the 
reporting limit. 



 
g) If the initial instrument calibration results are outside established acceptance criteria, corrective actions 



are performed.  Data associated with an unacceptable initial instrument calibration is not reported. 
 
h) Calibration standards include concentrations at or below the regulatory limit/decision level, if the 



laboratory knows these limits/levels, unless these concentrations are below the laboratory’s demonstrated 
detection limits (See Calscience QSM Section Appendix D.1.5 Detection Limits). 



 
i) If a reference or mandated method does not specify the number of calibration standards, the minimum 



number is two, not including blanks or a zero standard.  The laboratory’s standard operating procedure 
defines the number of points for establishing the initial instrument calibration. 



9.4.2.2 Continuing Instrument Calibration Verification 



 
When an initial instrument calibration is not performed on the day of analysis, the validity of the initial 
calibration is verified prior to sample analyses by analyzing a continuing calibration verification standard with 
each analytical batch.  The following items are essential elements of continuing calibration verification: 
 
a) The details of the continuing calibration procedure, calculations and associated statistics must be 



included or referenced in the test method SOP. 
 
b) A continuing calibration verification standard must be analyzed at the beginning and end of each 



analytical batch, and where required by method or project, at a specific frequency, every 10 or 20 
samples or 12 hours, within the batch.  The concentrations of the calibration verification shall be varied 
within the established calibration range.  If an internal standard is used, only one continuing calibration 
verification standard must be analyzed, prior to sample or QC analysis, per analytical batch. 



 
c) Sufficient raw data records must be retained to permit reconstruction of the continuing calibration 



verification, e.g., test method, instrument, analysis date, each analyte name, concentration and response, 
calibration curve or response factor, or unique equations or coefficients used to convert instrument 
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responses into concentrations.  Continuing calibration verification records must explicitly connect the 
continuing calibration verification data to the initial calibration.   



 
d) Criteria for the acceptance of a continuing calibration verification must be established, e.g., relative 



percent difference. 
 
e) If the continuing calibration verification results obtained are outside established acceptance criteria, 



corrective actions must be performed.  If routine corrective action procedures fail to produce a second 
(consecutive and immediate) calibration verification within acceptance criteria, then the laboratory shall 
demonstrate performance after corrective action with two consecutive successful calibration verifications, 
or a new instrument calibration must be performed.  If the laboratory has not demonstrated acceptable 
performance, sample analyses shall not occur until a new initial calibration curve is established and 
verified. 



 
As an exception, sample data associated with an unacceptable continuing calibration verification may be 
reported as qualified data under the following special conditions: 



 
 i. When the acceptance criteria for the continuing calibration verification are exceeded high, i.e., high 



bias and there are associated samples that are non-detects, then those non-detects may be 
reported.  Otherwise the samples affected by the unacceptable calibration verification are 
reanalyzed after a new calibration curve has been established, evaluated and accepted. 



 
 ii. When the acceptance criteria for the continuing calibration verification are exceeded low, i.e., low 



bias, those sample results may be reported if they exceed a maximum regulatory limit/decision level.  
Otherwise the samples affected by the unacceptable verification are reanalyzed after a new 
calibration curve has been established, evaluated and accepted. 



 



10.0 TEST METHODS AND STANDARD OPERATING PROCEDURES 



 
10.1 Methods Documentation 
 
a) The laboratory has documented instructions on the use and operation of all relevant equipment, on the 



handling and preparation of samples and for calibration and/or testing, where the absence of such 
instructions could jeopardize the calibrations or tests. 



 
b) All instructions, standards, manuals, and reference data relevant to the work of the laboratory are 



maintained up-to-date and be readily available to the staff. 
 
10.1.1 Standard Operating Procedures (SOPs) Administrative 
 
Calscience maintains standard operating procedures that accurately reflect all phases of current laboratory 
activities such as instrument operation, assessing data integrity, corrective actions, handling customer 
complaints, reporting of test results, etc. 
 
a) These documents, for example, may be equipment manuals provided by the manufacturer or internally 



written documents. 
 
b) The test methods may be copies of published methods as long as any changes or selected options in the 



methods are documented and included in the SOP (See 10.1.2.) 
 
c) Copies of all SOPs are accessible to all personnel. 
 
d) The SOPs are organized. 
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e) Each SOP clearly indicates the effective date of the document, the revision number and the signatures of 



the approving authorities. 
 
10.1.2 Standard Operating Procedures (SOPs) Analytical 
 
a) The laboratory has and maintains SOPs for each accredited analyte or test method. 
 
b) This SOP may consist of copies of published or referenced test methods or standard operating 



procedures that have been written by the laboratory. In cases where modifications to the published 
method have been made by the laboratory or where the referenced test method is ambiguous or provides 
insufficient detail, these changes or clarifications are clearly described.  Each test method includes or 
references where applicable: 



 
1) Identification of the test method; 
2) Applicable matrix or matrices; 
3) Detection limit; 
4) Scope and application, including components to be analyzed; 
5) Summary of the test method; 
6) Definitions; 
7) Interferences; 
8) Safety; 
9) Equipment and supplies; 
10) Reagents and standards; 
11) Sample collection, preservation, shipment, and storage; 
12) Quality control; 
13) Calibration and standardization; 
14) Procedure; 
15) Calculations; 
16) Method performance; 
17) Pollution prevention; 
18) Data assessment and acceptance criteria for quality control measures; 
19) Corrective actions for out-of-control data; 
20) Contingencies for handling out-of-control or unacceptable data; 
21) Waste management; 
22) References; and 
23) Any tables, diagrams, flowcharts, and validation data. 
24) Modifications 
25) Revision History 



 
Laboratory procedures other than preparative or analytical procedure may use a shortened format as outlined 
in SOP T001. 
 
10.2 Exceptionally Permitting Departures from Documented Policies / Procedures 
 
a) If it is necessary to depart from a documented procedure or policy due to circumstances outside of 



Calscience’s control or due to conditions encountered while preparing or analyzing a sample, the 
following will be documented. 



 
1) The nature of the exception 
2) How the data or procedure may be impacted 
3) Any Corrective Action that may be needed. 
4) Any approval from a client that may be required. 
5) Approval by management to report or proceed with the exception. 
6) A Case Narrative with the Final Report explaining the exception. 
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10.3 Test Methods 
 
The laboratory uses appropriate test methods and procedures for all tests and related activities within its 
responsibility (including, as applicable, sample collection, sample handling, transport and storage, sample 
preparation and sample analysis).  The method and procedures shall be consistent with the accuracy 
required, and with any standard specifications relevant to the calibrations or tests concerned. 
 
a) When the use of specific test methods for a sample analysis is mandated or requested, only those 



methods are used. 
 
b) Where test methods are employed that are not required, as in the Performance Based Measurement 



System approach, the methods are fully documented and validated (see Calscience QSM Section 10.1.2 
and Appendix C), and are available to the client and other recipients of the relevant reports. 
 
 



10.4 Test Method Assessment 
 



The laboratory will periodically conduct a Test Method Assessment (TMA) on the analytical methods in use. 
These TMAs will be conducted under the guidance of SOP T029. The purpose is to evaluate the compliance 
between bench performances of the method versus the current Calscience Standard Operating Procedure 
versus the promulgated or published method. Discrepancies will need to be addressed and resolved. Note 
that some methods are totally prescriptive while others may contain prescriptive aspects, and still others are 
performance based. In many cases, modifications to the published method may be required due to 
circumstances outside the laboratories’ control. 
 



10.5 Demonstration of Capability  
 



a) Prior to acceptance and institution of any test method, satisfactory demonstration of method capability is 
required. (See Calscience QSM Section Appendix C and 6.2.b.) This demonstration does not test the 
performance of the method in real world samples, but in the applicable and available clean matrix 
(sample of a matrix is which no target analytes or interferences are present at concentrations that impact 
the results of a specific test method), e.g., water, solids and air.  In addition, for analytes that do not lend 
themselves to spiking, the demonstration of capability may be performed using quality control samples.   



 
b) Continuing demonstration of method performance, as per the quality control requirements in Appendix D 



(such as laboratory control samples) is required. 
 
c) In cases where Calscience analyzes samples using a test method that has been in use by the laboratory 



before July 1999, and there have been no significant changes in instrument type, personnel or test 
method, the continuing demonstration of method performance and the analyst’s documentation of 
continued proficiency shall be acceptable.  The laboratory shall have records on file to demonstrate that 
an initial demonstration of capability is not required. 



 
d) In all cases, the appropriate forms, such as the Certification Statement (Appendix C), is completed and 



retained by the laboratory to be made available upon request.  The laboratory retains all associated 
supporting data necessary to reproduce the analytical results summarized in the Certification Statement.  
(See Appendix C for an example of a Certification Statement.) 



 
e) Demonstration of capability is completed each time there is a significant change in instrument type, 



personnel, or test method. 
 
f) In departments with specialized “work cell(s)” (a group consisting of analysts with specifically defined 



tasks that together perform the test method), the group as a unit must meet the above criteria and this 
demonstration of capability is fully documented.  
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g) When a work cell is employed, and the members of the cell change, the new employee(s) must work with 



an experienced analyst in that area of the work cell where they are employed.  This new work cell must 
demonstrate acceptable performance through acceptable continuing performance checks (appropriate 
sections of Appendix D, such as laboratory control samples).  Such performance is documented and the 
four preparation batches following the change in personnel must not result in the failure of any batch 
acceptance criteria, e.g., method blank and laboratory control sample, or the demonstration of capability 
must be repeated.  In addition, if the entire work cell is changed or replaced, the new work cell must 
perform the demonstration of capability (Appendix C). 



 
h) Performance of the work cell is linked to the training records of the individual members of the work cell 



(See Calscience QSM Section 6.2). 
 
 
10.6 Sample Aliquots 
 
Where sampling (as in obtaining sample aliquots from a submitted sample) is carried out as part of the test 
method, the laboratory shall use documented procedures and appropriate techniques to obtain representative 
subsamples. Reference SOP M230, Homogenization and Compositing of Solid, Soil and Sediment Samples 
for further guidance. 
 
10.7 Data Verification 
 
Calculations and data transfers are subject to appropriate checks. 
 
a) The laboratory has Standard Operating Procedures that ensure that the reported data are free from 



transcription and calculation errors. 
 
b) The laboratory has Standard Operating Procedures that ensure that all quality control measures are 



reviewed, and evaluated before data are reported.  Refer to SOPs T020, internal Quality Control Checks 
and T062, Project Management and Analytical Report Review 



 
c) The laboratory has Standard Operating Procedures that address manual calculations including manual 



integrations.  Refer to SOPs T065, Data Integrity and T023, Peak Integration Procedures. 
 
10.8 Documentation and Labeling of Standards and Reagents 
 
Documented procedures exist for the purchase, receipt and storage of consumable materials used for the 
technical operations of the laboratory. 
 
a) The laboratory retains records for all standards, reagents and media including the manufacturer/vendor, 



the manufacturer’s Certificate of Analysis or purity (if supplied), the date of receipt, recommended storage 
conditions, and an expiration date after which the material is not used, unless the laboratory verifies its 
suitability for testing use. 



 
b) Original containers (such as those provided by the manufacturer or vendor) are labeled with an expiration 



date. 
 
c) Records are maintained on reagent and standard preparation.  These records indicate traceability to 



purchased stocks or neat compounds, reference to the method of preparation, date of preparation, 
expiration date and preparer's initials. 



 
d) All containers of prepared reagents and standards bear a unique identifier and expiration date and are 



linked to the documentation requirements in Calscience QSM Section 10.8.c above.   
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10.9 Computers and Electronic Data Related Requirements 
 
Where computers, automated equipment, or microprocessors are used for the capture, processing, 
manipulation, recording, reporting, storage or retrieval of test data, Calscience ensures that: 
 
a) All requirements of the NELAC Standard (i.e., Chapter 5 of NELAC) are met;  
 
b) Computer software is tested and documented to be adequate for use, e.g., internal audits, personnel 



training, focus point of QA and QC; 
 
c) Procedures are established and implemented for protecting the integrity of data.  Such procedures 



include, but are not limited to, integrity of data entry or capture, data storage, data transmission and data 
processing; 



 
d) Computer and automated equipment are maintained to ensure proper functioning and provided with the 



environmental and operating conditions necessary to maintain the integrity of calibration and test data; 
and, 



 
e) It establishes and implements appropriate procedures for the maintenance of security of data including 



the prevention of unauthorized access to, and the unauthorized amendment of, computer records. 
 



11.0 SAMPLE HANDLING, SAMPLE ACCEPTANCE POLICY AND SAMPLE RECEIPT 



 
While Calscience does not have control of field sampling activities, the following are essential to ensure the 
validity of the laboratory’s data. 
 
11.1 Sample Tracking 
 
a) The laboratory has a documented system for uniquely identifying the items to be tested, to ensure that 



there can be no confusion regarding the identity of such items at any time.  This system includes 
identification for all samples, subsamples and subsequent extracts and/or digestates.  The laboratory 
assigns a unique identification (ID) code to each sample container received in the laboratory.  (The use of 
container shape, size, or other physical characteristic, such as amber glass, or purple top, is not an 
acceptable means of identifying the sample.) 



 
b) This laboratory code is maintained as an unequivocal link with the unique field ID code assigned each 



container. 
 
c) The laboratory ID code is placed on the sample container as a durable label. 
 
d) The laboratory ID code is entered into the laboratory records (see Calscience QSM Section 11.3.d) and is 



the link that associates the sample with related laboratory activities such as sample preparation or 
calibration. 



 
e) In cases where the sample collector and analyst are the same individual or the laboratory pre-assigns 



numbers to sample containers, the laboratory ID code may be the same as the field ID code. 
 
11.2 Sample Acceptance Policy 
 
The laboratory has a written sample acceptance policy that clearly outlines the circumstances under which 
samples are accepted or rejected.  Data from any samples that do not meet the following criteria are flagged 
in an unambiguous manner, and the nature of the variation is clearly defined.  The sample acceptance policy 
is available to sample collection personnel and includes, but is not limited to, the following areas of concern: 
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a) Proper, full, and complete documentation, that includes sample identification, the location, date and time 



of collection, collector's name, preservation type, sample type and any special remarks concerning the 
sample; 



 
b) Proper sample labeling that includes a unique identification and a labeling system for the samples with 



requirements concerning the durability of the labels (water resistant) and the use of indelible ink; 
 
c) Use of appropriate sample containers; 
 
d) Adherence to specified holding times;  
 
e) Adequate sample volume.  Sufficient sample volume must be available to perform the necessary tests; 



and, 
f) Procedures to be used when samples show signs of damage, contamination or inadequate preservation. 
 
g) Samples are NOT accepted if classified as extremely hazardous, reference section 5.2 k for examples. 



 
11.3 Sample Acceptance Policy (Posted) 
  



This sample acceptance policy outlines the circumstances in which received samples are accepted or 
rejected by Calscience.  If any of the below criteria are not met, it may delay Calscience’s processing 
of samples, possibly compromising “short” holding time analyses.  Where received samples do not 
meet these criteria, Calscience will contact the client.  If immediate client contact cannot be made, 
and hold times are not an issue, samples will be appropriately stored until the situation is clarified with 
the client.  If a delay in sample processing will result in missed holding times, and Calscience deems 
there is sufficient information provided on the Chain-of-Custody (COC), the lab will proceed with 
sample log-in and processing; however, Calscience will not assume any liability for samples 
processed under these circumstances. 



Data from samples that do not meet the sample acceptance criteria are flagged and/or addressed in a 
case narrative, with the nature of the deviation clearly defined. Samples must have written 
authorization to proceed if not in compliance with this guidance. 



1. Complete COC with the following information: 



 Unique sample identification, date and time of collection, sample matrix, analysis requested, 
sampler's name, preservation type (if applicable), client name and address, any additional 
comments, signature of relinquishing party and date and time that samples were relinquished. 



2. Sample temperature upon receipt of >0°C to 6°C, as applicable to the method. 



 In the event that samples are collected on the same day that they are received by the laboratory, 
they are deemed acceptable if they are received on ice and the cooling process has begun. 



3. Sample containers and preservatives must be appropriate for the test and method being 
requested on the COC. 



4. Sample labels must include a unique identification written with indelible ink on water resistant 
labels that correspond with the COC. 



5. Adequate sample volume must be provided for the analyses requested on the COC, and 
containers for volatile analyses must be free of headspace.  This includes Tedlar bags and 
Summa canisters. 



6. Sufficient holding time available to perform the analyses requested: 



 Samples shall be received at the laboratory within 72 hours of sampling, or with at least 1/2 of the 
holding time left for the analysis, whichever is less.  Calscience always makes a best effort to 
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ensure that holding times are not exceeded under these circumstances.  In the event that a 
preparation or analysis is performed outside of the associated holding time, the data will be 
qualified in the report. 



7. Coolers and samples must be received in good condition, with no obvious signs of damage or 
tampering. 



8. Received with a copy of Calscience’s Foreign Soil Permit, if applicable. 



9. Please note, mixed waste, or samples classified as extremely hazardous are NOT accepted. 



 
If you require additional information or clarification, please do not hesitate to contact 
Calscience, or your Project Manager at (714) 895-5494. 



 
11.4 Sample Receipt Protocols 
 
a) Upon receipt, the condition of the sample, including any abnormalities or departures from standard 



condition as prescribed in the relevant test method, is recorded.  All items specified in Calscience QSM 
Section 11.2 above are checked. 



 
1) All samples that require cold temperature preservation are considered acceptable if the arrival 



temperature is within 2C of the required temperature or the method-specified range.  For samples 
with a specified temperature of 4C, samples with a temperature ranging from just above the freezing 
temperature of water to 6C shall be acceptable.  Samples that are hand delivered to the laboratory 
immediately after collection may not meet these criteria.  In these cases, the samples shall be 
considered acceptable if there is evidence that the chilling process has begun, such as arrival on ice. 



 
2) The laboratory shall implement procedures for checking chemical preservation using readily available 



techniques, such as pH or free chlorine, prior to or during sample preparation or analysis. 
 
 With the exception of residual chlorine measurements in aquatic toxicity samples, certain 



measurements, such a pH, are performed and recorded just prior to analysis. 
 
      Field filtration for dissolved metals, Perchlorate and others may also be required. If there is no 



documentation of field filtration on the Chain of Custody when required, the Project Manager is 
notified and the client asked. If samples are not field filtered, they are sent to the lab for filtration 
within 24 or 48 hours depending on the analysis. 



 
b) The results of all checks are recorded on Sample Receipt and, as needed, Sample Anomaly forms. 
 
c) When there is any doubt as to the item's suitability for testing, when the sample does not conform to the 



description provided, and when the test required is not fully specified, the laboratory makes every attempt 
to consult the client for further instruction before proceeding.  The laboratory establishes whether the 
sample has received all necessary preparation, or whether sample preparation has yet to be performed.  
If the sample does not meet the sample receipt acceptance criteria listed in this standard, the laboratory: 
 
1) Retains correspondence and/or records of conversations concerning the final disposition of rejected 



samples; or 
 
2) Fully documents any decision to commence with the analysis of samples not meeting acceptance 



criteria. 
 
i. The condition of these samples is, at a minimum, noted on the chain of custody record or 



transmittal form, and laboratory receipt documents. 
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ii. The analysis data is/are appropriately "qualified" on the final report. 
 



d) The laboratory utilizes a permanent chronological record such as a logbook or electronic database to 
document receipt of all sample containers.   
 
1) This sample receipt log records the following: 



 
i. Client/Project Name; 
 
ii. Date and time of laboratory receipt; 
 
iii. Unique laboratory ID code (see Calscience QSM Section 11.1); and 
 
iv. Signature or initials of the person making the entries.  
 



2) During the login process, the following information is linked to the log record or included as a part of 
the log.  If such information is recorded/documented elsewhere, that document becomes part of the 
laboratory's permanent records, easily retrievable upon request, and readily available to individuals 
who will process the sample.  Note:  The placement of the laboratory ID number on the sample 
container is not considered a permanent record. 
 
i. The field ID code that identifies each container is linked to the laboratory ID code in the sample 



receipt log. 
 
ii. The date and time of sample collection is linked to the sample container and to the date and time 



of receipt in the laboratory. 
 
iii. The requested analyses (including applicable approved test method numbers) are linked to the 



laboratory ID code. 
 
iv. Any comments resulting from inspection for sample rejection are linked to the laboratory ID code. 



 
e) All documentation (i.e., memos or transmittal forms) that are conveyed to the laboratory by the sample 



submitter is retained. 
 
f) A complete chain of custody record form is maintained. 
 
11.5 Storage Conditions 
 
The laboratory has documented procedures and appropriate facilities to avoid deterioration, contamination, 
and damage to the sample during storage, handling, preparation, and testing; any relevant instructions 
provided with the item are followed.  Where items must be stored or conditioned under specific environmental 
conditions, these conditions are maintained, monitored, and recorded. 
 
a) Samples are stored according to the conditions specified by preservation protocols: 
 



1) Samples that require thermal preservation are stored under refrigeration at +/-2 of the specified 
preservation temperature unless method-specified criteria exist.  For samples with a specified storage 
temperature of 4C, storage at a temperature above the freezing point of water to 6C is acceptable. 



 
2) Samples are stored away from all standards, reagents, food, and other potentially contaminating 



sources. Samples are stored in such a manner to prevent cross contamination. 
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b) Sample fractions, extracts, leachates, and other sample preparation products are stored according to 
Calscience QSM Section 11.4.a above or according to specifications in the test method. 



 
c) When a sample or portion of a sample needs to be held secure (for example, for reasons of record, safety 



or value, or to enable check calibrations or tests to be performed later), the laboratory has storage and 
security arrangements that protect the condition and integrity of the secured items or portions concerned. 



 
11.6 Sample Disposal 
 
The laboratory has standard operating procedures for the disposal of samples, digestates, leachates and 
extracts or other sample preparation products.  Refer to SOP T005, Disposal of Laboratory Samples and 
Wastes. 



12.0 RECORDS 



 
The laboratory maintains a record system to suit its particular circumstances and comply with any applicable 
regulations.  The system produces unequivocal, accurate records that document all laboratory activities. The 
laboratory retains all original observations, calculations and derived data, calibration records and a copy of 
the test report for a minimum of five years. 
 
There are two levels of sample handling:  1) sample tracking and 2) legal chain of custody protocols that are 
used for evidentiary or legal purposes.  All essential requirements for sample tracking (e.g., chain of custody 
form) are outlined in Calscience QSM Sections 12.1, 12.2 and 12.3.   Calscience details the Legal/Evidentiary 
and Internal Chain of Custody procedures in SOP T100, Sample Receipt and Log-In Procedures. 
 
12.1 Record Keeping System and Design 
 
The Calscience record keeping system allows historical reconstruction of all laboratory activities that 
produced the analytical data.  The history of the sample is readily understood through the documentation.  
This includes inter-laboratory transfers of samples and/or extracts. 
 
a) The records include the identity of personnel involved in sampling, sample receipt, preparation, calibration 



or testing. 
 
b) All information relating to the laboratory facilities equipment, analytical test methods, and related 



laboratory activities, such as sample receipt, sample preparation, or data verification, are documented. 
 
c) The record keeping system facilitates the retrieval of all working files and archived records for inspection 



and verification purposes, e.g., set format for naming electronic files. 
 
d) All changes to records are signed or initialed by responsible staff. The reason for the signature or initials 



is clearly indicated in the records such as “sampled by,” “prepared by,” or “reviewed by.” 
 
e) All generated data, except those that are generated by automated data collection systems, are recorded 



directly, promptly, and legibly in permanent ink. 
 
f) Entries in records are not be obliterated by methods such as erasures, overwritten files or markings.  All 



corrections to record-keeping errors are made by one line marked through the error.  The individual 
making the correction signs (or initials) and dates the correction.  These criteria also apply to 
electronically maintained records. 



 
g) Refer to 10.9 for Computer and Electronic Data. 
 
12.2 Records Management and Storage 
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a) All records (including those pertaining to calibration and test equipment), certificates and reports are 



safely stored, and held secure and in confidence to the client.  NELAP-related records are available to the 
accrediting authority. 



 
b) All records, including those specified in Calscience QSM Section 12.3, are retained for a minimum of five 



years from generation of the last entry in the records.  The laboratory maintains all information necessary 
for the historical reconstruction of data.  Records stored only on electronic media are supported by the 
hardware and software necessary for their retrieval. 



 
c) Records that are stored or generated by computers or personal computers have hard copy or write-



protected backup copies. 
d) The laboratory has an established record management system for control of laboratory notebooks, 



instrument logbooks, standards logbooks, and records for data reduction, validation storage and 
reporting.   



 
e) Access to archived information is documented with an access log.  These records are protected against 



fire, theft, loss, environmental deterioration, vermin, and in the case of electronic records, electronic or 
magnetic sources. 



 
f) The laboratory has a plan to ensure that the records are maintained or transferred according to the 



clients’ instructions (see 4.1.8.e of NELAC) in the event of Laboratory Transfer of Ownership, Going out 
of Business or Bankruptcy. In all cases, appropriate regulatory and state legal requirements concerning 
laboratory records will be followed. Reference QSM Section 6.2.1 and SOP T-002, Document Control, for 
detailed policies and procedures for handling of client records and data in these situations. 



 
12.3 Laboratory Sample Tracking 
  
12.3.1 Sample Handling 
 
A record of all procedures to which a sample is subjected while in Calscience’s possession is maintained.  
These include but are not limited to all records pertaining to: 
 
a) Sample preservation, including appropriateness of sample container and compliance with holding time 



requirement; 
 
b) Sample identification, receipt, acceptance or rejection, and log-in; 
 
c) Sample storage and tracking, including shipping receipts, sample transmittal forms (chain of custody 



form); and 
 
d) Documentation procedures for the receipt and retention of test items, including all provisions necessary to 



protect the integrity of samples.  
 
12.3.2 Laboratory Support Activities 
 
In addition to documenting all the above-mentioned activities, the following is retained: 
 
a) All original raw data, whether hard copy or electronic, for calibrations, samples and quality control 



measures, including analysts work sheets and data output records (chromatograms, strip charts, and 
other instrument response readout records); 



 
b) A written description or reference to the specific test method used, which includes a description of the 



specific computational steps used to translate parametric observations into a reportable analytical value; 
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c) Copies of final reports; 
 
d) Archived standard operating procedures; 
 
e) Correspondence relating to laboratory activities for a specific project; 
 
f) All corrective/preventive action reports, audits and audit responses; 
 
g) Proficiency test results and raw data; and, 
 
h) Results of data review, verification, and cross-checking procedures. 
 
12.3.3 Analytical Records 
 
The essential information associated with analyses, such as strip charts, tabular printouts, computer data 
files, analytical notebooks, and run logs, include: 
 
a) Laboratory sample ID code; 
 
b) Date of analysis and time of analysis if the method-specified holding time is 72 hours or less, or when 



time critical steps are included in the analysis, e.g., extractions, and incubations; 
 
c) Instrument identification and instrument operating conditions/parameters (or reference to such data); 
 
d) Analysis type; 
 
e) All manual calculations e.g., manual integrations; 
 
f) Analyst's or operator's initials/signature or chemist ID number; 
 
g) Sample preparation including cleanup, separation protocols, incubation periods or subculture, ID codes, 



volumes, weights, instrument printouts, meter readings, calculations, reagents; 
 
h) Sample analysis; 
 
i) Standard and reagent origin, receipt, preparation, and use; 
 
j) Calibration criteria, frequency and acceptance criteria; 
 
k) Data and statistical calculations, review, confirmation, interpretation, assessment and reporting 



conventions; 
 
l) Quality control protocols and assessment; 
 
m) Electronic data security, software documentation and verification, software and hardware audits, backups, 



and records of any changes to automated data entries; and, 
 
n) Method performance criteria including expected quality control requirements. 
 
12.3.4 Administrative Records 
 
The following are maintained: 
 
a) Personnel qualifications, experience and training records; 
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b) Ethics Statements; 
 
c) Records of demonstration of capability for each analyst; and 
 
d) A log of names, initials and signatures for all individuals who are responsible for signing or initialing any 



laboratory record. 
 



13.0 LABORATORY REPORT FORMAT AND CONTENTS 



 
The results of each test, or series of tests carried out by the laboratory must be reported accurately, clearly, 
unambiguously and objectively.  The results normally reported in a test report and include all the information 
necessary for the interpretation of the test results and all information required by the method used.  Some 
regulatory reporting requirements or formats, such as monthly operating reports may not require all items 
listed below, however, Calscience will provide all the required information to their client for use in preparing 
such regulatory reports. 
 
a) Except as discussed in 13.b, each report to an outside client includes at least the following information 



(those prefaced with “where relevant” are not mandatory): 
 
1) A title, e.g., "Analytical Report," or "Test Certificate," "Certificate of Results" or "Laboratory Results”; 
 
2) Name and address of laboratory, and location where the test was carried out if different from the 



address of the laboratory and phone number with name of contact person for questions; 
 
3) Unique identification of the certificate or report (such as serial number) and of each page, and the 



total number of pages; 
 



This requirement may be presented in several ways: 
 
i. The total number of pages may be listed on the first page of the report as long as the subsequent 



pages are identified by the unique report identification and consecutive numbers, or 
 
ii. Each page is identified with the unique report identification, the pages are identified as a number 



of the total report pages (example: 3 of 10, or 1 of 20). 
 
Other methods of identifying the pages in the report may be acceptable as long as it is clear to the 
reader that discrete pages are associated with a specific report, and that the report contains a 
specified number of pages. 



 
4) Name and address of client, where appropriate and project name if applicable; 
 
5) Description and unambiguous identification of the tested sample including the client identification 



code; 
 
6) Identification of test results derived from any sample that did not meet NELAC sample acceptance 



requirements such as improper container, holding time, or temperature; 
 
7) Date of receipt of sample, date and time of sample collection, date(s) of performance test, and time of 



sample preparation and/or analysis if the required holding time for either activity is less than or equal 
to 72 hours; 



 
8) Identification of the test method used, or unambiguous description of any nonstandard method used; 
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9) If the laboratory collected the sample, reference to sampling procedure; 
 
10) Any deviations from (such as failed quality control), additions to or exclusions from the test method 



(such as environmental conditions), and any nonstandard conditions that may have affected the 
quality of results, and including the use and definitions of data qualifiers. 



 
11) Measurements, examinations and derived results, supported by tables, graphs, sketches, and 



photographs as appropriate, and any failures identified; identify whether data are calculated on a dry 
weight or wet weight basis; identify the reporting units such as µg/l or mg/kg; 



 
12) When required, a statement of the estimated uncertainty of the test results; 
 
13) A signature and title, or an equivalent electronic identification of the person(s) accepting responsibility 



for the content of the certificate or report (however produced), and date of issue; 
 
14) At the Calscience’s discretion, a statement to the effect that the results relate only to the items tested 



or to the sample as received by the laboratory; 
 
15) At the Calscience’s discretion, a statement that the certificate or report shall not be reproduced 



except in full, without the written approval of the laboratory; 
 
16) Clear identification of all test data provided by outside sources, such as subcontracted laboratories, 



clients, etc.; and 
 
17) Clear identification of numerical results with values outside of quantitation limits. 
 



b) Where the certificate or report contains results of tests performed by subcontractors, these results are 
clearly identified by subcontractor name or applicable accreditation number and the entirety of the 
subcontract report is included with the final Calscience report. 



 
c) After issuance of the report, the laboratory report remains unchanged.  Material amendments to a 



calibration certificate, test report or test certificate after issue may be made only in the form of a further 
document, or data transfer, including the statement "Supplement to Test Report or Test Certificate, serial 
number . . . [or as otherwise identified]", or equivalent form of wording.  Such amendments meet all the 
relevant requirements of the NELAC Standard. 



 
d) Calscience notifies clients promptly, in writing, of any event such as the identification of defective 



measuring or test equipment that casts doubt on the validity of results given in any calibration certificate, 
test report or test certificate or amendment to a report or certificate. 



 
e) The laboratory will, where clients require transmission of test results by telephone, telex, facsimile or 



other electronic or electromagnetic means, follow documented procedures that ensure that the 
requirements of this Standard are met and that confidentiality is preserved. 



 
f) Calscience will certify that all its NELAC-certified test results reported meet all requirements of NELAC or 



provide reasons and/or justification if they do not. 



14.0 SUBCONTRACTING ANALYTICAL SAMPLES 



 



When Calscience subcontracts work whether because of unforeseen circumstances (e.g. workload, need for 
further expertise or temporary incapacity) or on a continuing basis (e.g. through client direction, contractual 
arrangement or permanent subcontracting), this work shall be placed with a laboratory accredited under 
NELAP, or other appropriate certification, for the tests to be performed or with a laboratory that meets 
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applicable statutory and requirements for performing the tests and submitting the results of tests performed. 
All subcontracted work shall be referenced and so noted in the final Calscience analytical report. 
 
Subcontract laboratories will provide or make available, current copies of the following documents prior to 
Calscience submitting samples. This information will be updated annually or on an as needed basis. 
 
  
a) Laboratory accreditations / certifications 
 
b) Upon request, any Proficiency Testing (PT) or Performance Evaluation (PE) results relevant to the 



subcontracted samples. 
 



c) Insurance Certificates 
 



d) Quality Assurance Manual 
 



e) Subcontract laboratories will also submit statements affirming that Calscience will be notified if any of the 
following occur. 



 
 There is a change or loss in accreditation for the applicable analysis. 



 
 Most recent PT or PE study results for the applicable analysis are unacceptable AND are not able to 



be addressed via Corrective Action. 
 



 There is a need to subcontract Calscience project samples. Prior Calscience approval is required in 
writing for subcontracting samples.  



 
f) The client project requirements will be used to evaluate the subcontract laboratories and to determine 



their acceptability. Approval by either: the QA Manager, Laboratory Director or Client Services Director (or 
designee) is required. 



 
g) A master list of approved laboratories will be created and distributed to Sample Control and all Project 



Managers. All subcontracting must utilize a laboratory from this list.  
 
The procedure for subcontracting samples will follow these guidelines: 
 
a) Calscience will advise its client via written, facsimile or e-mail notification of its intention to subcontract 



any portion of the testing to another party in cases when unforeseen circumstances occur. Calscience 
shall gain approval by the client in writing, facsimile or via e-mail response.  



 
b) Calscience may subcontract samples on a continuing basis without written, facsimile or e-mail notification 



under the following (but not limited to) cases: 
 



 Standing Client direction or instruction 
 



 Contractual specification or requirement 
 



 Project historical precedent 
 
c) A separate Chain of Custody will be created specifically for the subcontracted sample(s). This (or a copy) 



will be included with the full and complete subcontract report in the final Calscience analytical report. 
 
d) Calscience shall retain records demonstrating that the above requirements have been met. 
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e) If the samples to be subcontracted are submitted to Calscience under special regulatory, agency or 
governmental accreditation, Example: Department of Defense, that have more comprehensive or differing 
quality criteria, Example: DoD QSM for Environmental Laboratories Version 4.2 October 2010, then the 
subcontract laboratory MUST have certification for the subcontracted analysis from the same entity and 
MUST have undergone similar assessment as the primary laboratory for the subcontracted component. 
Written authorization from the client or authorizing body must be obtained prior to usage of each 
subcontract laboratory. 



15.0 OUTSIDE SUPPORT SERVICES AND SUPPLIES 



 
Calscience does not procure outside services and supplies, other than those referred to in this Manual. 
 
Service providers and vendors are evaluated in accordance with ISO/IEC 17025:2005 or ISO 9001 guidelines 
prior to use by Calscience, reference SOP T019 and T107 for additional information. 
 



16.0 INQUIRIES AND COMPLAINTS 



 
Calscience SOP-T018 addresses the policies and procedures for the resolution of inquiries and complaints 
received from clients or other parties about the laboratory's activities.  Where an inquiry or complaint, or any 
other circumstance, raises doubt concerning the laboratory's compliance with the laboratory's policies or 
procedures, or with the requirements of this manual or otherwise concerning the quality of the laboratory's 
calibrations or tests, the laboratory shall ensure that those areas of activity and responsibility involved are 
promptly audited in accordance with NELAC Section 5.3.1.  Records of the complaint and subsequent actions 
are maintained and are available for audits. 
 



17.0 REVIEW OF WORK REQUESTS, CONTRACTS AND TENDERS 



 



Calscience has established procedures for the review of work requests contracts and tenders.  Projects, 
proposals and contracts are reviewed for adequately defined requirements and the ability of Calscience to 
meet those requirements.  A thorough review of all technical and quality control requirements contained in 
these requests is performed to ensure a project’s success.  The appropriateness of requested methods, and 
the lab’s capability to perform them must be established.  A review of the laboratory’s capability to analyze 
non-routine analytes is also part of this review process.  Additionally, alternate test methods that are capable 
of meeting the clients’ requirements may be proposed by the lab.   
 
All projects, proposals and contracts are reviewed for the client’s requirements in terms of compound lists, 
test methodology requested, detection and reporting levels, and quality control limits.  During the review 
process, the laboratory determines whether it has the necessary physical, personnel and information 
resources to meet the project requirements, and if the personnel have the expertise needed to perform the 
required testing.  Each proposal is also checked for its impact on the overall capacity of the laboratory.  The 
proposed turnaround time will be checked for feasibility.  Electronic or hard copy deliverable requirements are 
evaluated against the laboratory’s ability to produce such documentation. 
 
This review process ensures that the laboratory’s test methods are suitable to achieve regulatory and/or client 
requirements and that the laboratory holds the appropriate certifications to perform the work.  In the event that 
the use of a subcontract laboratory is needed, also confirming that they meet all project requirements and 
maintain the appropriate certifications for the proposed subcontract analyses.  If the laboratory cannot provide 
all services and therefore intends to use the services of a subcontract laboratory, this will be documented and 
discussed with the client prior to project or contract approval. 
 
Following the review process, the laboratory informs the client of the results of the review and notes any 
potential conflict, lack of accreditation, or inability of the lab to complete the work satisfactorily. Any 
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discrepancy between the client’s requirements and the capability of the laboratory to meet those requirements 
is resolved in writing before acceptance of the project or contract.  It is necessary that the project 
requirements or contract be acceptable to both the client and the laboratory prior to the start of the work.  The 
review process is repeated when there are amendments to the original contract by the client.   
 
All contracts, Quality Assurance Project Plans (QAPPs), Sampling and Analysis Plans (SAPs), contract 
amendments, and documented communications become part of the project record.   
 
 
 
 
Review Personnel 
 
Depending upon the scope of a project or contract, one or more key persons may review and accept work on 
behalf of the laboratory.  For routine projects, a review by the Project Manager (PM) is considered adequate.  
The PM confirms that the laboratory has the necessary certifications, that it can meet the clients’ data quality, 
reporting and turn-around time requirements.   
 
For new, complex or large projects, the proposed project proposal or contract is given to the Business 
Development Director for an initial review that encompasses all facets of the operation.  The scope of work is 
then distributed to the following personnel, as needed based on scope of contract, to evaluate all of the 
project related requirements: 
 
• Laboratory Director 



• Operations Director 



• Technical Director 



• Quality Assurance Director 



• Quality Assurance Manager 



• Group Leaders 



• Project Manager(s) 
 
Appropriate records are maintained for every contract or work request.  Copies of the agreed-upon contract 
will be distributed to key personnel as needed and the signed copies maintained by the Business 
Development Director and/or Laboratory Director.   
 
Project Kick-off and Status Meetings 
 
For routine project work, project managers ensure that specific technical and QC requirements are effectively 
evaluated and communicated to laboratory personnel through the use of the LIMS system: special 
requirements section of the chemist’s worksheet.   
 
Prior to work on a new or complex project, project managers or key personnel will hold meetings with 
operations personnel to discuss schedules and any unique aspects of the project.  Items discussed include 
the project technical profile, turnaround times, holding times, methods, analyte lists, reporting limits, 
deliverables, sample hazards, and any other special requirements.   
 
Project requirements are given to the laboratory staff during project kick-off meetings or the daily status 
meetings.  Information disseminated during these meetings provides direction to the laboratory staff in order 
to maximize production, maintain high quality and ensure client satisfaction.  
 
During the project, changes to the scope of work may occur due to client, sampling or regulatory reasons.  If 
these changes impact the laboratory’s role in the project (use of a non-standard method or modification of a 
method to comply with revised requirements) then the changes need to be discussed with and agreed upon 
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with the client prior to continuing with the work.  These changes must be documented prior to implementation 
and communicated to the laboratory staff during a status or project specific meeting.  Documentation of the 
modification is made in the analytical report narrative. 
 
And at all times, records of all pertinent discussions with a client relating to the project or contract are 
documented and maintained as a part of the project record.  
 
 



18.0 MANAGEMENT REVIEW, MANAGEMENT OF CHANGE AND CONTINUOUS IMPROVEMENT 



 



18.1 Management Review 
 
A comprehensive Management Review of the entire Calscience Quality System will be conducted by the 
Laboratory Director on an annual basis, no later than the end of the first quarter for the previous year’s 
review.  The SOP T-030 may be consulted for detailed guidance.  All major stakeholders will be given an 
opportunity to provide comment or input for the review. These will include: 
 
• Laboratory Director 



• Client Services Director 



• Operations Director 



• Technical Director 



• Senior Project Manager 



• Other Operational / Project Management personnel as appropriate. 



• Clients 
 
The purpose and goal of the Management Review will identify weaknesses, areas requiring more resources 
or oversight, opportunities for continuous improvement and follow up on previous recommendations. 
 
The final completed review is part of the NELAP laboratory documentation requirements and may be 
submitted to Calscience authorized auditing agencies or clients upon request. 
 
18.2 Management of Change 
 
Whenever a change is made in a controlled environment (not just production) the laboratory is put at risk. 
However, one needs to constantly make changes to keep pace with business / regulatory requirements. The 
challenge to the laboratory is to minimize the risk and impact of that change.  
 
An organization must have an operating process in place for which an evaluation has been conducted, and 
that allows proper lead times and approvals to ensure that the laboratory is unaffected when changes are 
made.  But to successfully implement a change, one also needs to have a comprehensive understanding of 
the infrastructure that supports the services to determine the overall impact. The Management of Change 
process will facilitate, as referenced in SOP T030, this evaluation. 
 
The Management of Change process will track and implement the following types of changes: 
 



a) Permanent Change: – A change that is considered long term and durable. Any change which is not 
categorized as a Temporary Change. 



 
b) Temporary Change: – A change which has a defined lifetime and which will be removed before a 



defined date (usually no more than six months).  All temporary changes must have a specified removal 
date that is documented on the approved MOC form. 
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c) Emergency Change: – An emergency change path that allows the change to be implemented and 



commissioned immediately in order to address an immediate safety, operational, health, environmental, 
or product quality situations. 



 
The functional categories that will be managed include: 
 



a) Laboratory Facility Acquisition 



b) Laboratory Instrument Acquisition 



c) Analytical Method Development and Validation 



d) Laboratory Operations Process Change 



e) Department Relocation 



f) Activation of Analytical Method 



g) Waste Stabilization and Disposition 



h) Human Resources 



i) Information Technology 



j) Safety and Security 
 
18.3 Continuous Improvement 
 
In order for Calscience to be proactive and a leader in the industry, the entire Calscience Quality system is 
designed to ensure the production of scientifically sound, legally defensible data of known and proven quality. 
The addition of the Management Review and Management of Change processes enhances Calscience’s 
ability to foster continuous improvement. 
 
Continuous improvement is an ongoing effort to improve data integrity, services or processes. These efforts 
can seek “incremental” improvement over time or “breakthrough” improvement all at once. All staff at 
Calscience participates in continuous improvement, from the Laboratory Director down to the beginning 
technician, as well as external stakeholders when applicable.  
 
The following procedures / inputs have direct involvement in the continuous improvement process: 
 



a) External Audits (Regulatory and Client Based) 



b) Internal Audits 



c) Corrective / Preventive Actions 



d) Statistical Quality Control (SQC) Monitoring 



e) Proficiency Testing Performance 



f) Client Feedback – Complaints and Commendations 



g) Management Review 



h) Management of Change 
 
The Management of Change process will guide and document the major improvements. The Corrective / 
Preventive Action procedure will enable and record the more incremental changes.  
 
The principal elements are commitment to quality, focused effort, involvement of all employees, willingness to 
change, and communication. 
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APPENDIX A - REFERENCES 
 
NELAC Standards, Chapters 1-6.  Adopted September 8, 2009, Effective July 01, 2010 
 
40 CFR Part 136, Appendix A, paragraphs 8.1.1 and 8.2. 
 
American Association for Laboratory Accreditation April 1996.  General Requirements for Accreditation. 
 
“American National Standards Specification and Guidelines for Quality Systems for Environmental Data 
Collection and Environmental Technology Programs (ANSI/ASQC E-4),” 1994. 
 
ASTM E1598-94 Conducting Early Seedling Growth Tests, American Society for Testing and Materials, West 
Conshocken, PA 1999. 
 
ASTM E11676-97 Conducting a Laboratory Soil Toxicity Test with Lumbricid Earthworm Eisenia foetida, 
American Society for Testing and Materials, West Conshocken, PA 1999. 
 
Catalog of Bacteria, American Type Culture Collection, Rockville, MD. 
 
EPA 2185 - Good Automated Laboratory Practices, 1995 available at www.epa.gov/docs/etsdwe1/irm_galp/ 
 
EPA/600/3-89/013 Ecological Assessment of Hazardous Waste Sites, Office of Research and Development, 
Washington, DC, 1991. 
 
EPA/503/8-91/001 Evaluation of Dredged Material Proposed for Ocean Disposal – Testing Manual. Office of 
Water, Washington, DC, 1991. 
 
EPA/600/4-90/031 Manual for Evaluation of Laboratories Performing Aquatic Toxicity Tests, Office of 
Research and Development, Washington, DC, 1991. 
 
EPA/600/3-88/029 Protocol for Short-term Toxicity Screening of Hazardous Wastes, Office of Research and 
Development, Washington, DC, 1991. 
 
EPA/600/4-90/027F Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms, 4th Ed., Office of Research and Development, Washington, DC, 1993. 
 
EPA/823/B-98/004 Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. – Inland 
Testing Manual.  Office of Water, Washington, DC, 1994. 
 
EPA/600/R-94/025 Methods for Assessing the Toxicity of Sediment-associated Contaminants with Estuarine 
and Marine Amphipods, Office of Research and Development, Washington, DC, 1994. 
 
EPA/600/R-94/024 Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates, Office of Research and Development, Washington, DC, 1994. 
 
EPA/600/4-91/002 Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters 
to Freshwater Organisms, 3rd Ed., Office of Research and Development, Washington, DC, 1994. 
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"Guidance on the Evaluation of Safe Drinking Water Act Compliance Monitoring Results from Performance 
Based Methods," September 30, 1994, Second draft. 
 
International vocabulary of basic and general terms in metrology (VIM):  1984. Issued by BIPM, IEC, ISO and 
OIML. 
 
ISO Guide 3534-1:  “Statistics, vocabulary and symbols - Part 1: Probability and general statistical terms.” 
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ISO Guide 9002:  1994.  Quality systems - Model for quality assurance in production and installation. 
 
ISO/IEC Guide 2:  1986.  General terms and their definitions concerning standardization and related activities. 
 
ISO/IEC 17025:  2005.  General requirements for the competence of calibration and testing laboratories. 
 
“Laboratory Biosafety Manual,” World Health Organization, Geneva, 1983. 
 
Manual for the Certification of Laboratories Analyzing Drinking Water, Revision 4, EPA 815-B-97-001.  
 
Manual of Method for General Bacteriology, Philipp Gerhard et al., American Society for Microbiology, 
Washington, D.C.  1981. 
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APPENDIX B - GLOSSARY 
 
The following definitions are used in the text of Quality Systems.  In writing this document, the following 
hierarchy of definition references was used:  ISO 8402, ANSI/ASQC E-4, EPA’s Quality Assurance Division 
Glossary of Terms, and finally definitions developed by NELAC.  The source of each definition, unless 
otherwise identified, is the Quality Systems Committee. 
 
Acceptance Criteria:  Specified limits placed on characteristics of an item, process, or service defined in 
requirement documents.  (ASQC) 
 
Accreditation:   The process by which an agency or organization evaluates and recognizes a laboratory as 
meeting certain predetermined qualifications or standards, thereby accrediting the laboratory.  In the context 
of the National Environmental Laboratory Accreditation Program (NELAP), this process is a voluntary one.  
(NELAC) 
 
Accrediting Authority:  The Territorial, State, or Federal agency having responsibility and accountability for 
environmental laboratory accreditation and which grants accreditation.  (NELAC) [1.5.2.3] 
 
Accuracy:  The degree of agreement between an observed value and an accepted reference value.  
Accuracy includes a combination of random error (precision) and systematic error (bias) components which 
are due to sampling and analytical operations; a data quality indicator.  (QAMS) 
 
Analysis Duplicate:  The second measurement of the target analyte(s) performed on a single sample or 
sample preparation. 
 
Analyst:  The designated individual who performs the "hands-on" analytical methods and associated 
techniques and who is the one responsible for applying required laboratory practices and other pertinent 
quality controls to meet the required level of quality.  (NELAC) 
 
Analytical Reagent (AR) Grade:  Designation for the high purity of certain chemical reagents and solvents 
given by the American Chemical Society.  (Quality Systems) 
 
Assessment:  The evaluation process used to measure or establish the performance, effectiveness, and 
conformance of an organization and/or its systems to defined criteria (to the standards and requirements of 
NELAC).  (NELAC)  
 
Audit:  A systematic evaluation to determine the conformance to quantitative and qualitative specifications of 
some operational function or activity.  (EPA-QAD) 
 
Batch:  Environmental samples, which are prepared and/or analyzed together with the same process and 
personnel using the same lot(s) of reagents.  A preparation batch is composed of one to 20 environmental 
samples of the same NELAC-defined matrix, meeting the above-mentioned criteria and with a maximum time 
between the start of processing of the first and last sample in the batch to be 24 hours.  An analytical batch 
is composed of prepared environmental samples (extracts, digestates or concentrates) which are analyzed 
together as a group.  An analytical batch can include prepared samples originating from various 
environmental matrices and can exceed 20 samples.  (NELAC Quality Systems Committee) 
 
Blank:  A sample that has not been exposed to the analyzed sample stream in order to monitor 
contamination during sampling, transport, storage or analysis.  The blank is subjected to the usual analytical 
and measurement process to establish a zero baseline or background value and is sometimes used to adjust 
or correct routine analytical results.  (ASQC) 
 
Blind Sample:  A sub-sample for analysis with a composition known to the submitter.  The analyst/ laboratory 
may know the identity of the sample but not its composition.  It is used to test the analyst’s or laboratory’s 
proficiency in the execution of the measurement process.  (NELAC) 
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Calibration:  To determine, by measurement or comparison with a standard, the correct value of each scale 
reading on a meter or other device.  The levels of the applied calibration standard should bracket the range of 
planned or expected sample measurements.  (NELAC) 
 
Calibration Curve:  The graphical relationship between the known values, such as concentrations, of a 
series of calibration standards and their instrument response.  (NELAC) 
 
Calibration Method:  A defined technical procedure for performing a calibration.  (NELAC) 
 
Calibration Standard:  A substance or reference material used to calibrate an instrument.  (QAMS) 
 
Certified Reference Material (CRM):  A reference material one or more of whose property values are 
certified by a technically valid procedure, accompanied by or traceable to a certificate or other documentation 
which is issued by a certifying body.  (ISO Guide 30 - 2.2) 
 
Chain of Custody Form:  A record that documents the possession of the samples from the time of collection 
to receipt in the laboratory.  This record generally includes: the number and types of containers; the mode of 
collection; collector; time of collection; preservation; and requested analyses.  (NELAC) 
 
Compromised Samples:  Those samples which are improperly sampled, insufficiently documented (chain of 
custody and other sample records and/or labels), improperly preserved, collected in improper containers, or 
exceeding holding times when delivered to a laboratory.  Under normal conditions compromised samples are 
not analyzed.  If emergency situations require analysis, the results must be appropriately qualified.  (NELAC) 
 
Confirmation:  Verification of the identity of a component through the use of an approach with a different 
scientific principle from the original method.  These may include, but are not limited to: 



 
 Second column confirmation; 
 Alternate wavelength; 
 Derivatization; 
 Mass spectral interpretation; 
 Alternative detectors; or 
 Additional cleanup procedures.  (NELAC) 
 



Conformance:  An affirmative indication or judgment that a product or service has met the requirements of 
the relevant specifications, contract, or regulation; also the state of meeting the requirements.  (ANSI/ ASQC 
E4-1994) 
 
Corrective Action:  The action taken to eliminate the causes of an existing nonconformity, defect or other 
undesirable situation in order to prevent recurrence.  (ISO 8402) 
 
Data Audit:  A qualitative and quantitative evaluation of the documentation and procedures associated with 
environmental measurements to verify that the resulting data are of acceptable quality (i.e., that they meet 
specified acceptance criteria).  (NELAC) 
 
Data Reduction:  The process of transforming raw data by arithmetic or statistical calculations, standard 
curves, concentration factors, etc., and collation into a more useable form.  (EPA-QAD) 
 
Deficiency:  An unauthorized deviation from acceptable procedures or practices, or a defect in an item.  
(ASQC) 
 
Demonstration of Capability:  A procedure to establish the ability of the analyst to generate acceptable 
accuracy.  (NELAC) 
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Desorption Efficiency:  The mass of target analyte recovered from sampling media, usually a sorbent tube, 
divided by the mass of target analyte spiked on to the sampling media expressed as a percentage.  Sample 
target analyte masses are usually adjusted for the desorption efficiency.  (NELAC) 
 
Detection Limit:  The lowest concentration or amount of the target analyte that can be identified, measured, 
and reported with confidence that the analyte concentration is not a false positive value.  See Method 
Detection Limit.  (NELAC) 
 
Document Control:  The act of ensuring that documents (and revisions thereto) are proposed, reviewed for 
accuracy, approved for release by authorized personnel, distributed properly and controlled to ensure use of 
the correct version at the location where the prescribed activity is performed.  (ASQC) 
 
Duplicate Analyses:  The analyses or measurements of the variable of interest performed identically on two 
subsamples of the same sample.  The results from duplicate analyses are used to evaluate analytical or 
measurement precision but not the precision of sampling, preservation or storage internal to the laboratory.  
(EPA- QAD) 
 
Holding Times (Maximum Allowable Holding Times):  The maximum times that samples may be held prior 
to analysis and still be considered valid or not compromised.  (40 CFR Part 136) 
 
Inspection:  An activity such as measuring, examining, testing, or gauging one or more characteristics of an 
entity and comparing the results with specified requirements in order to establish whether conformance is 
achieved for each characteristic.  (ANSI/ ASQC E4-1994) 
 
Internal Standard:  A known amount of standard added to a test portion of a sample as a reference for 
evaluating and controlling the precision and bias of the applied analytical method.  (NELAC) 
 
Instrument Blank:  A clean sample (e.g., distilled water) processed through the instrumental steps of the 
measurement process; used to determine instrument contamination.  (EPA-QAD) 
 
Laboratory:  A body that calibrates and/or tests.  (ISO 25) 
 
Laboratory Control Sample (however named, such as laboratory fortified blank, spiked blank, or QC 
check sample):  A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.  It is generally used to establish 
intra-laboratory or analyst-specific precision and bias or to assess the performance of all or a portion of the 
measurement system.  (NELAC) 
 
Laboratory Duplicate:  Aliquots of a sample taken from the same container under laboratory conditions and 
processed and analyzed independently.  (NELAC) 
 



Limit of Detection (LOD):  Limit of Detection (LOD):  The smallest concentration of a substance that must be 
present in a sample in order to be detected at the DL with 99% confidence.  At the LOD, the false negative 
rate (Type II error) is 1%. (NELAC) 
 



Limit of Quantitation (LOQ):  The smallest concentration that produces a quantitative result with known and 
recorded precision and bias. (NELAC) 
 
Manager (however named):  The individual designated as being responsible for the overall operation, all 
personnel, and the physical plant of the environmental laboratory.  A supervisor may report to the manager.  
In some cases, the supervisor and the manager may be the same individual.  (NELAC) 
 
Matrix:  The component or substrate that contains the analyte of interest.  For purposes of batch and QC 
requirement determinations, the following matrix distinctions shall be used: 
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 Aqueous:  Any aqueous sample excluded from the definition of Drinking Water matrix or Saline/Estuarine 



source.  Includes surface water, groundwater, effluents, and TCLP or other extracts. 
 Drinking Water:  Any aqueous sample that has been designated a potable or potential potable water 



source. 
 Saline/Estuarine:  Any aqueous sample from an ocean or estuary, or other salt water source such as the 



Great Salt Lake. 
 Non-aqueous Liquid:  Any organic liquid with <15% settleable solids. 
 Biological Tissue:  Any sample of a biological origin such as fish tissue, shellfish, or plant material.  Such 



samples shall be grouped according to origin. 
 Solids:  Includes soils, sediments, sludges and other matrices with >15% settleable solids. 
 Chemical Waste:  A product or by-product of an industrial process that results in a matrix not previously 



defined. 
 Air:  Whole gas or vapor samples including those contained in flexible or rigid wall containers and the 



extracted concentrated analytes of interest from a gas or vapor that are collected with a sorbent tube, 
impinger solution, filter or other device.  (NELAC) 



 
Matrix Spike (spiked sample or fortified sample):  A sample prepared by adding a known mass of target 
analyte to a specified amount of matrix sample for which an independent estimate of target analyte 
concentration is available.  Matrix spikes are used, for example, to determine the effect of the matrix on a 
method's recovery efficiency.  (QAMS) 
 
Matrix Spike Duplicate (spiked sample or fortified sample duplicate):  A second replicate matrix spike 
prepared in the laboratory and analyzed to obtain a measure of the precision of the recovery for each analyte.  
(QAMS) 
 
May:  Denotes permitted action, but not required action.  (NELAC) 
 
Media:  Material that supports the growth of a microbiological culture. 
 
Method Blank:  A sample of a matrix similar to the batch of associated samples (when available) that is free 
from the analytes of interest and is processed simultaneously with and under the same conditions as samples 
through all steps of the analytical procedures, and in which no target analytes or interferences are present at 
concentrations that impact the analytical results for sample analyses.  (NELAC) 
 
Method Detection Limit:  The minimum concentration of a substance (an analyte) that can be measured and 
reported with 99% confidence that the analyte concentration is greater than zero and is determined from 
analysis of a sample in a given matrix containing the analyte.  (40 CFR Part 136 Appendix B) 
 
Must:  Denotes a requirement that must be met.  (Random House College Dictionary) 
 
National Accreditation Database:  The publicly accessible database listing the accreditation status of all 
laboratories participating in NELAP.  (NELAC) 
 
National Environmental Laboratory Accreditation Conference (NELAC):  A voluntary organization of 
State and Federal environmental officials and interest groups purposed primarily to establish mutually 
acceptable standards for accrediting environmental laboratories.  A subset of NELAP.  (NELAC) 
 
National Environmental Laboratory Accreditation Program (NELAP):  The overall National Environmental 
Laboratory Accreditation Program of which NELAC is a part.  (NELAC) 
 
Negative Control:  Measures taken to ensure that a test, its components, or the environment do not cause 
undesired effects, or produce incorrect test results.  (NELAC) 
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Objective Evidence:  Any documented statement of fact, other information, or record, either quantitative or 
qualitative, pertaining to the quality of an item or activity, based on observations, measures, or tests that can 
be verified.  (ASQC) 
Performance Audit:  The routine comparison of independently obtained qualitative and quantitative 
measurement system data with routinely obtained data in order to evaluate the proficiency of an analyst or 
laboratory.  (NELAC) 
 
Performance Based Measurement System (PBMS):  A set of processes wherein the data quality needs, 
mandates or limitations of a program or project are specified and serve as criteria for selecting appropriate 
test methods to meet those needs in a cost-effective manner.  (NELAC) 
 
Positive Control:  Measures taken to ensure that a test and/or its components are working properly and 
producing correct or expected results from positive test subjects.  (NELAC) 
 
Precision:  The degree to which a set of observations or measurements of the same property, obtained 
under similar conditions, conform to themselves; a data quality indicator.  Precision is usually expressed as 
standard deviation, variance or range, in either absolute or relative terms.  (NELAC) 
 
Preservation:  Refrigeration and/or reagents added at the time of sample collection (or later) to maintain the 
chemical and/or biological integrity of the sample.  (NELAC) 
 
Proficiency Testing:  A means of evaluating a laboratory’s performance under controlled conditions relative 
to a given set of criteria through analysis of unknown samples provided by an external source.  (NELAC) [2.1] 
 
Proficiency Testing Program:  The aggregate of providing rigorously controlled and standardized 
environmental samples to a laboratory for analysis, reporting of results, statistical evaluation of the results and 
the collective demographics and results summary of all participating laboratories.  (NELAC) 
 
Proficiency Test Sample (PT):  A sample, the composition of which is unknown to the analyst and is 
provided to test whether the analyst/laboratory can produce analytical results within specified acceptance 
criteria.  (QAMS) 
 
Protocol:  A detailed written procedure for field and/or laboratory operation (e.g., sampling, and analysis) 
which must be strictly followed.  (EPA- QAD) 
 
Pure Reagent Water:  Shall be water (defined by national or international standard) in which no target 
analytes or interferences are detected as required by the analytical method.  (NELAC) 
 
Quality Assurance:  An integrated system of activities involving planning, quality control, quality assessment, 
reporting and quality improvement to ensure that a product or service meets defined standards of quality with 
a stated level of confidence.  (QAMS) 
 
Quality Assurance (Project) Plan (QAPP):  A formal document describing the detailed quality control 
procedures by which the quality requirements defined for the data and decisions pertaining to a specific 
project are to be achieved.  (EPA-QAD) 
 
Quality Control:  The overall system of technical activities whose purpose is to measure and control the 
quality of a product or service so that it meets the needs of users.  (QAMS) 
 
Quality Control Sample:  An uncontaminated sample matrix with known amounts of analytes from a source 
independent from the calibration standards.  It is generally used to establish intra-laboratory or analyst 
specific precision and bias or to assess the performance of all or a portion of the measurement system.  
(EPA-QAD) 
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Quality Manual:  A document stating the management policies, objectives, principles, organizational 
structure and authority, responsibilities, accountability, and implementation of an agency, organization, or 
laboratory, to ensure the quality of its product and the utility of its product to its users.  (NELAC) 
 
Quality System:  A structured and documented management system describing the policies, objectives, 
principles, organizational authority, responsibilities, accountability, and implementation plan of an organization 
for ensuring quality in its work processes, products (items), and services.  The quality system provides the 
framework for planning, implementing, and assessing work performed by the organization and for carrying out 
required QA and QC.  (ANSI/ ASQC E-41994) 
 
Quantitation Limits:  Levels, concentrations, or quantities of a target variable (e.g., target analyte) that can 
be reported at a specific degree of confidence.  (NELAC) 
 
Range:  The difference between the minimum and the maximum of a set of values.  (EPA-QAD) 
 
Raw Data:  Any original factual information from a measurement activity or study recorded in a laboratory 
notebook, worksheets, records, memoranda, notes, or exact copies thereof that are necessary for the 
reconstruction and evaluation of the report of the activity or study.  Raw data may include photography, 
microfilm or microfiche copies, computer printouts, magnetic media, including dictated observations, and 
recorded data from automated instruments.  If exact copies of raw data have been prepared (e.g., tapes 
which have been transcribed verbatim, data and verified accurate by signature), the exact copy or exact 
transcript may be submitted.  (EPA-QAD) 
 
Reagent Blank (method reagent blank):  A sample consisting of reagent(s), without the target analyte or 
sample matrix, introduced into the analytical procedure at the appropriate point and carried through all 
subsequent steps to determine the contribution of the reagents and of the involved analytical steps.  (QAMS) 
 
Record Retention:  The systematic collection, indexing and storing of documented information under secure 
conditions.  (EPA-QAD) 
 
Reference Material:  A material or substance one or more properties of which are sufficiently well 
established to be used for the calibration of an apparatus, the assessment of a measurement method, or for 
assigning values to materials.  (ISO Guide 30- 2.1) 
 
Reference Method:  A method of known and documented accuracy and precision issued by an organization 
recognized as competent to do so.  (NELAC) 
 
Reference Standard:  A standard, generally of the highest metrological quality available at a given location, 
from which measurements made at that location are derived.  (VIM-6.08) 
 
Reference Toxicant:  The toxicant used in performing toxicity tests to indicate the sensitivity of a test 
organism and to demonstrate the laboratory’s ability to perform the test correctly and obtain consistent results 
(see Chapter 5, Appendix D, Section 2.1.f).  (NELAC) 
 
Replicate Analyses:  The measurements of the variable of interest performed identically on two or more sub-
samples of the same sample within a short time interval.  (NELAC) 
 
Requirement:  Denotes a mandatory specification; often designated by the term “shall”.  (NELAC) 
 
Sampling Media:  Material used to collect and concentrate the target analytes(s) during air sampling such as 
solid sorbents, filters, or impinger solutions. 
 
Selectivity:  (Analytical chemistry) The capability of a test method or instrument to respond to a target 
substance or constituent in the presence of non-target substances.  (EPA-QAD) 
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Sensitivity:  The capability of a method or instrument to discriminate between measurement responses 
representing different levels (e.g., concentrations) of a variable of interest.  (NELAC) 
 
Shall:  Denotes a requirement that is mandatory whenever the criterion for conformance with the specification 
requires that there be no deviation.  This does not prohibit the use of alternative approaches or methods for 
implementing the specification so long as the requirement is fulfilled.  (ANSI) 
 
Should:  Denotes a guideline or recommendation whenever noncompliance with the specification is 
permissible.  (ANSI) 
 
Spike:  A known mass of target analyte added to a blank sample or sub-sample; used to determine recovery 
efficiency or for other quality control purposes.  (NELAC) 
 
Standard:  The document describing the elements of laboratory accreditation that has been developed and 
established within the consensus principles of NELAC and meets the approval requirements of NELAC 
procedures and policies.  (ASQC) 
 
Standard Operating Procedure (SOP):  A written document which details the method of an operation, 
analysis or action whose techniques and procedures are thoroughly prescribed and which is accepted as the 
method for performing certain routine or repetitive tasks.  (QAMS) 
 
Standardized Reference Material (SRM):  A certified reference material produced by the U.S. National 
Institute of Standards and Technology or other equivalent organization and characterized for absolute 
content, independent of analytical method.  (EPA-QAD) 
 
Supervisor (however named):  The individual(s) designated as being responsible for a particular area or 
category of scientific analysis.  This responsibility includes direct day-to-day supervision of technical 
employees, supply and instrument adequacy and upkeep, quality assurance/quality control duties and 
ascertaining that technical employees have the required balance of education, training and experience to 
perform the required analyses.  (NELAC) 
 
Surrogate:  A substance with properties that mimic the analyte of interest.  It is unlikely to be found in 
environment samples and is added to them for quality control purposes.  (QAMS) 
 
Systems Audit (also Technical Systems Audit):  A thorough, systematic, qualitative on-site assessment of 
the facilities, equipment, personnel, training, procedures, record keeping, data validation, data management, 
and reporting aspects of a total measurement system.  (EPA-QAD) 
 
Technical Director:  Individual(s) who has overall responsibility for the technical operation of the 
environmental testing laboratory.  (NELAC) 
 
Test:  A technical operation that consists of the determination of one or more characteristics or performance 
of a given product, material, equipment, organism, physical phenomenon, process or service according to a 
specified procedure.  The result of a test is normally recorded in a document sometimes called a test report or 
a test certificate.  (ISO/IEC Guide 2-12.1, amended) 
 
Test Method:  An adoption of a scientific technique for a specific measurement problem, as documented in a 
laboratory SOP.  (NELAC) 
 
Testing Laboratory:  Laboratory that performs tests.  (ISO/ IEC Guide 2 - 12.4) 
 
Test Sensitivity/Power:  The minimum significant difference (MSD) between the control and test 
concentration that is statistically significant.  It is dependent on the number of replicates per concentration, the 
selected significance level, and the type of statistical analysis (see Chapter 5, Appendix D, Section 2.4.a).  
(NELAC) 
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Tolerance Chart:  A chart in which the plotted quality control data is assessed via a tolerance level (e.g. +/- 
10% of a mean) based on the precision level judged acceptable to meet overall quality/data use requirements 
instead of a statistical acceptance criteria (e.g. +/- 3 sigma) (applies to radiobioassay laboratories).  (ANSI) 
 
Traceability:  The property of a result of a measurement whereby it can be related to appropriate standards, 
generally international or national standards, through an unbroken chain of comparisons.  (VIM - 6.12) 
 
Validation:  The process of substantiating specified performance criteria.  (EPA- QAD) 
 
Verification:  Confirmation by examination and provision of evidence that specified requirements have been 
met.  (NELAC) 
 
NOTE:  In connection with the management of measuring equipment, verification provides a means for 
checking that the deviations between values indicated by a measuring instrument and corresponding known 
values of a measured quantity are consistently smaller than the maximum allowable error defined in a 
standard, regulation or specification peculiar to the management of the measuring equipment. 
 
The result of verification leads to a decision either to restore in service, to perform adjustment, to repair, to 
downgrade, or to declare obsolete.  In all cases, it is required that a written trace of the verification performed 
shall be kept on the measuring instrument's individual record. 
 
Work Cell:  A well-defined group of analysts that together perform the method analysis.  The members of the 
group and their specific functions within the work cell must be fully documented.  (NELAC) 
 
Sources: 
American Society for Quality Control (ASQC), Definitions of Environmental Quality Assurance Terms, 1996 
 
American National Standards Institute (ANSI), Style Manual for Preparation of Proposed American National 
Standards, Eighth Edition, March 1991 
 
ANSI/ASQC E4, 1994 
 
ANSI N42.23- 1995, Measurement and Associated Instrument Quality Assurance for Radiobioassay 
Laboratories 
 
International Standards Organization (ISO) Guides 2, 30, 8402 
 
International Vocabulary of Basic and General Terms in Metrology (VIM): 1984.  Issued by BIPM, IEC, ISO 
and OIML 
 
National Institute of Standards and Technology (NIST) 
 
National Environmental Laboratory Accreditation Conference (NELAC), July 1998 Standards 
 
Random House College Dictionary 
 
U.S. EPA Quality Assurance Management Section (QAMS), Glossary of Terms of Quality Assurance Terms, 
8/31/92 and 12/6/95 
 
U.S. EPA Quality Assurance Division (QAD) 
 
40 CFR, Part 136 
 
Webster’s New World Dictionary of the American Language 
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APPENDIX C - DEMONSTRATION OF CAPABILITY 
 
C.1  PROCEDURE FOR DEMONSTRATION OF CAPABILITY 
 
A demonstration of capability (DOC) must be made prior to using any test method, and at any time there is a 
change in instrument type, personnel or test method.  (See NELAC 10.2.1.) 
 
Note:  Where tests are performed by specialized “work cells” (a well-defined group of analysts that together 
perform the method analysis), the work cell as a unit meets the above criteria and this demonstration is fully 
documented. 
 
In general, this demonstration does not test the performance of the method in real world samples, but in the 
applicable and available clean matrix (a sample of a matrix in which no target analytes or interferences are 
present at concentrations that impact the results of a specific test method), e.g., water, solids and air.  
However, before any results are reported using this method, actual sample spike results may be used to meet 
this standard, i.e., at least four consecutive matrix spikes within the last twelve months.  In addition, for 
analytes that do not lend themselves to spiking, e.g., TSS, the demonstration of capability may be performed 
using quality control samples. 
 
All demonstrations shall be documented through the use of the form in this appendix. 
 
The following steps, which are adapted from the EPA test methods published in 40 CFR Part 136, Appendix 
A, are performed if required by mandatory test method or regulation.  Note: For analytes for which spiking is 
not an option and for which quality control samples are not readily available, the 40 CFR approach is one way 
to perform this demonstration.  The laboratory documents that other approaches to DOC are adequate, and 
this is documented in the laboratory’s Quality Manual. 
 
a) A quality control sample is obtained from an outside source.  If not available, the QC sample may be 



prepared by the laboratory using stock standards that are prepared independently from those used in 
instrument calibration. 



 
b) The analyte(s) is diluted in a volume of clean matrix sufficient to prepare four aliquots at the concentration 



specified, or if unspecified, to a concentration approximately 10 times the method-stated or laboratory-
calculated method detection limit. 



 
c) At least four aliquots are prepared and analyzed according to the test method either concurrently or over 



a period of days. 
 



d) Using all of the results, the mean recovery ( X ) is calculated in the appropriate reporting units (such as 
µg/L) and the standard deviations of the population sample (n-1) (in the same units) for each parameter of 
interest.  When it is not possible to determine mean and standard deviations, such as for 
presence/absence and logarithmic values, the laboratory will assess performance against established 
and documented criteria. 



 
e) Compare the information from (d) above to the corresponding acceptance criteria for precision and 



accuracy in the test method (if applicable) or in laboratory-generated acceptance criteria (if there are no 
established mandatory criteria).  If all parameters meet the acceptance criteria, the analysis of actual 
samples may begin.  If any one of the parameters do not meet the acceptance criteria, the performance is 
unacceptable for that parameter. 



 
f) When one or more of the tested parameters fail at least one of the acceptance criteria, the analyst must 



proceed according to 1) or 2) below. 
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1) Locate and correct the source of the problem and repeat the test for all parameters of interest 
beginning with c) above. 



 
2) Beginning with c) above, repeat the test for all parameters that failed to meet criteria.  Repeated 



failure, however, will confirm a general problem with the measurement system.  If this occurs, locate 
and correct the source of the problem and repeat the test for all compounds of interest beginning with 
c). 



 
C.2  CERTIFICATION STATEMENT 
 
The following certification statement shall be used to document the completion of each demonstration of 
capability.  A copy of the certification statement shall be retained in the personnel records of each affected 
employee (see Calscience QSM Section 6.3 and 12.3.4.b.). 
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     Demonstration of Capability 
Certification Statement 



 
Date:                     Page __of __ 
Laboratory Name:  
Laboratory Address:  
Analyst(s) Name(s): 
 
Matrix:  ___________    
(examples: laboratory pure water, soil, air, solid, biological tissue) 
 
Method number, SOP#, Rev #, and  Analyte, or Class of Analytes or Measured Parameters: 
_________________    (examples:  barium by 200.7, trace metals by 6010, benzene by 8021, etc.) 
 
We, the undersigned, CERTIFY that: 
 
1. The analysts identified above, using the cited test method(s), which is in use at this facility for the analyses 
of samples under the National Environmental Laboratory Accreditation Program, have met the Demonstration 
of Capability. 
 
2. The test method(s) was performed by the analyst(s) identified on this certification. 
 
3. A copy of the test method(s) and the laboratory-specific SOPs are available for all personnel on-site. 
 
4. The data associated with the demonstration capability are true, accurate, complete and self-explanatory 
(1). 
 
5. All raw data (including a copy of this certification form) necessary to reconstruct and validate these 
analyses have been retained at the facility, and that the associated information is well organized and available 
for review by authorized assessors. 
 
_________________________________ _______________________________ __________ 
Technical Director’s Name and Title   Signature        Date 
________________________________  _______________________________ __________ 
Quality Assurance Officer’s Name   Signature        Date 
 
This certification form must be completed each time a demonstration of capability study is completed. 
 



(1)  True:  Consistent with supporting data. 
 Accurate:  Based on good laboratory practices consistent with sound scientific principles/practices. 
 Complete:  Includes the results of all supporting performance testing. 
 Self-explanatory:  Data properly labeled and stored so that the results are clear and require no additional explanation. 



 
 
 
 



(Note: Form may be modified so long as the essential items are included 
in the updated form)
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APPENDIX D - ESSENTIAL QUALITY CONTROL REQUIREMENTS 
 
The quality control protocols specified by the laboratory’s method manual (10.1.2) shall be followed.  The 
laboratory shall ensure that the essential standards outlined in Appendix D are incorporated into their method 
manuals. 
 
All quality control measures shall be assessed and evaluated on an ongoing basis and quality control 
acceptance criteria shall be used to determine the validity of the data.  The laboratory shall have procedures 
for the development of acceptance/rejection criteria where no method or regulatory criteria exists. 
 
The requirements from the body of Chapter 5, e.g., Section 5.4, apply to all types of testing.  The specific 
manner in which they are implemented is detailed in each of the sections of this Appendix, i.e., chemical 
testing. 
 
The Standard Operating Procedure (SOP) T020 “Internal Quality Control Checks” and the specific analytical 
method SOPs have a more detailed outline of the quality control procedures. 
 
D.1  CHEMICAL TESTING 
 
D.1.1 Positive and Negative Controls 
 
a) Negative Controls 
 



1) Method Blanks - Shall be performed at a frequency of one per preparation batch of samples per 
matrix type.  The results of this analysis shall be one of the QC measures to be used to assess the 
batch.  The source of contamination must be investigated and measures taken to correct, minimize or 
eliminate the problem if  



 
i) the blank contamination exceeds a concentration greater than 1/10 of the measured 



concentration of any sample in the associated sample batch or 
 



ii) the blank contamination exceeds the concentration present in the samples and is greater than 
1/10 of the specified regulatory limit.  



 
Any sample associated with the contaminated blank shall be reprocessed for analysis or the results 
reported with appropriate data qualifying codes. 



 
b) Positive Controls 
 



1) Laboratory Control Sample (LCS) - (QC Check Samples)  Shall be analyzed at a minimum of 1 per 
preparation batch of 20 or less samples per matrix type, except for analytes for which spiking 
solutions are not available such as total suspended solids, total dissolved solids, total volatile solids, 
total solids, pH, color, odor, temperature, dissolved oxygen or turbidity.  The results of these samples 
shall be used to assess the batch.  NOTE: The matrix spike (see 2 below) may be used in place of 
this control as long as the acceptance criteria are as stringent as for the LCS. 
 



a. The NELAC requirements (2009 Standard, Section 1.7.4.2 b) allow the usage of LCS 
Marginal Exceedance control limits for those analyses with multiple reporting analytes. 



b. The NELAC standards state that if a large number of analytes are in the LCS, it becomes 
statistically likely that a few will be outside control limits.  This may not indicate that the 
system is out of control; therefore, corrective action may not be necessary.  Upper and 
lower marginal exceedance (ME) limits can be established to determine when corrective 
action is necessary.  ME is defined as being beyond the LCS control limit but within the 
ME limits.  ME limits are between 3 and 4 standard deviations around the mean. 
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c. The number of allowable marginal exceedance is based on the number of analytes in the 
LCS.  If there is any analyte that exceed the LCS control limits, it does not necessary 
mean the LCS fails.  The NELAC standard states if the number of analytes fails LCS 
control limits but is within the ME limits, it is acceptable. 



 
2) Matrix Spikes (MS) - Shall be performed at a frequency of one out of every 20 samples per matrix 



type prepared over time, except for analytes for which spiking solutions are not available such as, 
total suspended solids, total dissolved solids, total volatile solids, total solids, pH, color, odor, 
temperature, dissolved oxygen or turbidity.  The selected sample(s) shall be rotated among client 
samples so that various matrix problems may be noted and/or addressed.  Poor performance in a 
matrix spike may indicate a problem with the sample composition and shall be reported to the client 
whose sample was used for the spike. 



 
3) Surrogates - Surrogate compounds must be added to all samples, standards, and blanks, for all 



organic chromatography methods except when the matrix precludes its use or when a surrogate is 
not available.  Poor surrogate recovery may indicate a problem with the sample composition and shall 
be reported to the client whose sample produced the poor recovery. 



4) If the mandated or requested test method does not specify the spiking components, the laboratory 
shall spike all reportable components to be reported in the Laboratory Control Sample and Matrix 
Spike.  However, in cases where the components interfere with accurate assessment (such as 
simultaneously spiking chlordane, toxaphene, and PCBs in Method 608), the test method has an 
extremely long list of components or components that are incompatible, a representative number 
(minimum of 10%) of the listed components may be used to control the test method.  The selected 
components of each spiking mix shall represent all chemistries, elution patterns and masses, permit-
specified analytes, and other client-requested components.  However, the laboratory shall ensure that 
all reported components are used in the spike mixture within a two-year time period. 



 



D.1.2 Analytical Variability/Reproducibility 
 
Matrix Spike Duplicates (MSDs) or Laboratory Duplicates - Shall be analyzed at a minimum of 1 in 20 
samples per matrix type per sample extraction or preparation method.  The laboratory shall document its 
procedure to select the use of appropriate type of duplicate.  The selected sample(s) shall be rotated among 
client samples so that various matrix problems may be noted and/or addressed.  Poor performance in the 
duplicates may indicate a problem with the sample composition and shall be reported to the client whose 
sample was used for the duplicate. 
 
D.1.3 Method Evaluation 
 
In order to ensure the accuracy of the reported result, the following procedures shall be in place: 
 
a) Demonstration of Analytical Capability - (Section 10.5) shall be performed initially (prior to the analysis of 



any samples) and with a significant change in instrument type, personnel, matrix or test method. 
 
b) Calibration - Calibration protocols specified in Section 9.4 shall be followed. 
 
c) Proficiency Test Samples - The results of such analyses (4.2.j or 5.3.4) shall be used by the laboratory to 



evaluate the ability of the laboratory to produce accurate data. 
 
D.1.4 Analytical Measurement Uncertainty Estimation 
 
Uncertainty is “a parameter associated with the result of a measurement, that characterizes the dispersion of 
the values that could reasonably be attributed to the measurand” (as defined by the International Vocabulary 
of Basic and General Terms in Metrology, ISO Geneva, 1993, ISBN 92-67-10175-1).   
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Uncertainty is not error.  Error is a single value, the difference between the true result and the measured 
result.  For environmental samples, the true result is never known. The measurement is the sum of the 
unknown true value and the unknown error.   
 
Unknown error is a combination of systematic error, or bias, and random error.  Bias varies predictably, 
constantly, and independently from the number of measurements.  Random error is unpredictable, assumed 
to have a Gaussian distribution, and be reducible by increasing the total number of measurements. 
 
Knowledge of the uncertainty of a measurement provides additional confidence in the validity of a result as its 
value accounts for all the factors which could possibly affect the result.  Certain test methods will specify limits 
to the values of sources of uncertainty of measurement (EPA 500 series methods, etc.) and will specify the 
form of presentation of calculated results.   
 
When the method makes these stipulations, there is no need to provide a mechanism for calculating the 
uncertainty.  Where this information is not provided within a method or other regulatory device, the uncertainty 
associated with results generated by the laboratory can be determined by using the Laboratory Control 
Sample (LCS) accuracy range for a given analyte because LCS recoveries incorporate all of the laboratory-
related variables associated with a given test over time.  It is recognized that other approaches exist; 
however, Calscience’s standard for estimating analytical data uncertainty uses this approach. 
 
 
D.1.4.1 Using the Laboratory Control Sample (LCS) to Estimating Analytical Uncertainty 
 
a) The estimated measurement uncertainty can be expressed as a range (±) around the reported analytical 



results at a specified confidence level. For methods that use statistically-derived LCS control limits based 
on historical LCS recovery data to assess the performance of the measurement system, these limits are 
considered an estimate of the minimum laboratory contribution to measurement uncertainty at a 99% 
confidence interval, The percent recovery of the LCS is compared either to the method-required LCS 
accuracy limits or to the statistical, historical, in-house LCS accuracy limits.   



 
 Uncertainty values may be reported for specific projects upon request. In absence of alternate  client-



specified approaches or confidence levels,  
 
Calscience will use the following procedure:  
 



To calculate the uncertainty value of a reported analytical result, the lower uncertainty range 
value is calculated by subtracting the product of the result and the lower LCS percent 
recovery from the result; and the upper uncertainty value result is calculated by adding the 
product of the result and the upper LCS percent recovery.  
 
These calculated values represent approximately a 99% confidence level. In other words, 
approximated 99% of the measured values for the analyte will fall within this calculated 
range. 



 
 Example: If the reported result is 1.0 mg/l, and the LCS percent recovery range is 75 to 125%.  The 



uncertainty range would be 0.75 to 1.25 mg/l, which could also be written as 1.0 +/- 0.25 mg/l. 
 



 The Laboratory Quality and Accreditation Office has made available to the public both a spreadsheet 
that calculates analytical measurement uncertainty and an SOP describing how to use it.  This SOP 
applies to test methods that are within the scope of ISO/IEC 17025-1999 Standard: General 
Requirements for the Competence of Testing and Calibration Laboratories and it is based on the 
general rules outlined in Guide to the Expression of Uncertainty in Measurement (GUM).  
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The spreadsheet provides a QC-based nested approach for estimating measurement uncertainty using 
laboratory generated calibration and QC spike results. This spreadsheet has been authorized to be 
used on DOD projects, if requested. 



.  
 
D.1.4.2 Additional Components to Estimating Analytical Uncertainty 
 
When estimating analytical measurement uncertainty, all significant components of uncertainty must be 
identified and quantified. Components that affect analytical measurement uncertainty include sampling, 
handling, transport, storage, preparation and testing. A typical environmental laboratory will have the greatest 
contribution to uncertainty in the storage, preparation and testing portion of the analytical train, hence the 
estimation can be limited to those three areas, assuming all other factors are within recommended guidelines 
for sample size, container type, preservation (chemical, temperature, temporal) and handling/transport. If the 
latter are NOT within guidelines then these additional estimations of variability must be accounted for, and 
may supersede the laboratory contribution to uncertainty.  
 
Definitive references and procedural manuals for calculating Analytical Measurement Uncertainty are listed 
below. Note that there are different theories on the “best” way to estimate uncertainty, it is up to the end user 
to determine that which best meets their project needs.   
 
a) “Environmental Analytical Measurement Uncertainty Estimation – Nested Hierarchical Approach”, William 



Ingersoll, Defense Technical Information Center # ADA396946, 2001 
 
b) “Quantifying Uncertainty in Analytical Measurement”, EuraChem / CITAC Guide CG 4, Second Edition, 



QUAM 2000.1 
 
c) “Quantifying Measurement Uncertainty in Analytical Chemistry – A Simplified Practical Approach”, 



Thomas W. Vetter, National Institute of Standards and Technology 
 



d) ISO Guide to the Expression of Uncertainty in Measurement (GUM), 1993  
 



e)  “Estimation of Analytical Measurement Uncertainty - Laboratory Quality and Accreditation Office 
Uncertainty Calculator Standard Operating Procedure. Downloaded from                        
http://www.denix.osd.mil/edqw/upload/UNCERTAINTY-SOP.PDF , 2013 



 
f) QC-based Nested Approach for Estimating Measurement Uncertainty Spreadsheet, Microsoft Excel 



Spreadsheet, Ingersoll, William Stephen, 2002  
 



 
The process in general involves the following steps: 
 



1. Specify the Measurand – Write down a clear statement of what is being measured, including the 
relationship between the measurand and the input quantities, i.e., measured quantities, 
constants, calibration standard values, etc. 



 
2. Identify uncertainty sources – This will include sources that contribute to the uncertainty on the 



parameters in the relationships identified in step 1, but may include other sources and must 
include sources arising from chemical assumptions. 



 
3. Quantify uncertainty components – Measure or estimate the size of the uncertainty component 



associated with each potential source of uncertainty identified. It is often possible to estimate or 
determine a single contribution to uncertainty from the aggregate of multiple sources. 



 





http://www.denix.osd.mil/edqw/upload/UNCERTAINTY-SOP.PDF
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4. Calculate combined uncertainty – The information obtained in step 3 will consist of a number of 
quantified contributions to overall uncertainty, whether associated with individual sources or with 
the combined effects of several sources. 



 
The process outlined above relates to the measurement of uncertainty for the preparative / analytical 
laboratory procedure. However, there are uncertainty contributions from other factors outside the 
preparative / analytical procedure. These can be controlled to a great extent by specifying uniform and 
standardized training or conditions. 
 
Examples: 
 



Human Factors  
 



a) All personnel at Calscience undergo documented training in the method and / or instrument used. 
Minimum levels of education or experience are required. 



 
b) Initial and continuing Demonstrations of Capability (DOC) must be performed and documented prior to 



and in continuance of analytical work related to their areas of responsibilities. 
 
c) Blind Proficiency Testing samples are analyzed twice a year to gauge each department, matrix and 



method. 
 
d) Data Integrity and Ethics Training are provided to new employees and on an annual basis to all 



employees.  
 
Accommodation and Environmental Conditions  
 
a) Calscience has standardized operating procedures for transport, storage and tracking of samples, 



extracts and digests through out the laboratory. All incoming orders are logged into a Laboratory 
Information System that assigns a specific identifier code to each work order, sample container and 
analytical result. 



 
b) The sample control areas are secured with restricted access using card key portals. Internal chain of 



custody is available if the project requires. 
c) The laboratory has over 35,000 sq ft of laboratory space with temperature controlled and air positive or 



negative environmental controls. 
 
d) Regular safety inspections are performed to identify potentially hazardous conditions and to ensure 



general cleanliness. 
 
Environmental Test Methods and Method Validation  
 
a) All methods in use have Standard Operating Procedures (SOPs) based upon published methods from the 



EPA, ASTM, Standard Methods or other established body. These are controlled documents assigned to 
each department. An annual review is performed. 



 
b) Each method has internal and external quality control criteria for preparative efficiency, instrument 



performance, calibration, continuing method performance and possible matrix effects as appropriate. 
 
c) Ongoing Proficiency Testing program. 



 
Equipment and Instrumentation  
 
a) Each instrument in use has performance parameters that must be evaluated to specific standards based 



on the established method prior to any analytical use. 
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b) Routine and preventative maintenance is performed to maintain optimum operational performance. 
 
c) Complex instrument systems are covered under manufacturer service contracts as appropriate. 
Measurement Traceability  
 
a) Every reagent used must meet the indicated purity and fitness for usage as referenced in the method 



SOPs. 
 
b) All calibration standards are certified by the manufacturer to meet or exceed purity levels as recorded in 



the accompanying Certificate of Traceability to NIST or other standards verification. 
 
c) Each reagent, standard or working standard is recorded, assigned a tracking identifier. This is referenced 



in the analytical log book as needed to assure traceability to the original source. 
 
d) All Balances, Dispensers, Pipettors, Refrigerators, Freezers and Thermometers are checked on a daily or 



other routine basis to specified tolerances. 
 
D.1.5 Detection Limits 
 
The laboratory shall utilize a test method that provides a detection limit that is appropriate and relevant for the 
intended use of the data.  Detection limits shall be determined by the protocol in the mandated test method or 
applicable regulation, e.g., Method Detection Limit (MDL).  If the protocol for determining detection limits is 
not specified, the selection of the procedure must reflect instrument limitations and the intended application of 
the test method.  Refer to SOP T006, Determination of Detection Limits. 
 
a) A detection limit study is not required for any component for which spiking solutions or quality control 



samples are not available such as temperature. 
 
b) The detection limit shall be initially determined for the compounds of interest in each test method in a 



matrix in which there are not target analytes nor interferences at a concentration that would impact the 
results or the detection limit must be determined in the matrix of interest (see definition of matrix). 



 
c) Detection limits must be determined each time there is a change in the test method that affects how the 



test is performed, or when a change in instrumentation occurs that affects the sensitivity of the analysis. 
 
d) All samples processing steps of the analytical method shall be included in the determination of the 



detection limit. 
 
e) All procedures used must be documented.  Documentation must include the matrix type.  All supporting 



data must be retained. 
 
f) The laboratory must have established procedures to relate detection limits with quantitation limits. 
 
g) The test method’s quantitation limits must be established and must be above the detection limits. 
 
D.1.6 Data Reduction 
 
The procedures for data reduction, such as use of linear regression, shall be documented. 
 
D.1.7 Quality of Standards and Reagents 
 
a) The source of standards shall comply with 9.3. 
 
b) Reagent Quality, Water Quality and Checks: 
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1) Reagents - In methods where the purity of reagents is not specified, analytical reagent grade shall be 



used.  Reagents of lesser purity than those specified by the test method shall not be used.  The 
labels on the container should be checked to verify that the purity of the reagents meets the 
requirements of the particular test method.  Such information shall be documented. 



 
2) Water - The quality of water sources shall be monitored and documented and shall meet method 



specified requirements. 
 
3) The laboratory will verify the concentration of titrants in accordance with written laboratory 



procedures. 
 
D.1.8 Selectivity 
 
a) Absolute retention time and relative retention time aid in the identification of components in 



chromatographic analyses and to evaluate the effectiveness of a column to separate constituents.  The 
laboratory shall develop and document acceptance criteria for retention time windows. 



 
b) A confirmation shall be performed to verify the compound identification when positive results are detected 



on a sample from a location that has not been previously tested by the laboratory.  Such confirmations 
shall be performed on organic tests such as pesticides, herbicides, or acid extractable or when 
recommended by the analytical test method except when the analysis involves the use of a mass 
spectrometer.  Confirmation is required unless stipulated in writing by the client.  All confirmation shall be 
documented. 



 
c) The laboratory shall document acceptance criteria for mass spectral tuning. 
 
D.1.9 Constant and Consistent Test Conditions 
 
a) The laboratory shall assure that the test instruments consistently operate within the specifications 



required of the application for which the equipment is used. 
 
b) Glassware Cleaning - Glassware shall be cleaned to meet the sensitivity of the test method. 
 



Any cleaning and storage procedures that are not specified by the test method shall be documented in 
laboratory records and SOPs. 
 



D.1.10 Method Validation – Modified Procedures, Non-Standard Methods, Additional Analytes 
 



Often times, modifications to published methods are promulgated to allow the laboratory flexibility, increased 
productivity and, in some cases, it allows for better hazardous waste management, all while maintaining the 
quality of the data generated.  But, this cannot be done without following standard method validation 
procedures to guarantee that the results achieved from the modified version are equal to or greater than the 
actual published or routinely accepted method.     
 
Validation procedures are done to make sure that the sensitivity and selectivity of the process is appropriate 
for the method or analytes chosen. Interference checks are performed to show that the changes or additions 
will not contribute interferences to previous analytes or on-going processes.  Accuracy and precision 
requirements are established, or previously defined, and used to demonstrate the capability of an analyst to 
perform the method, initially and on-going. 
 
In the event that a non-standard method (significantly modified or newly-developed) is needed to meet client 
requirements, the method specifications and how they impact the project requirements must be relayed to the 
client for approval prior to beginning work on project samples.  The client must understand the limits of the 











Calscience Environmental Laboratories, Inc. – Quality Systems Manual – Version 5.6 – February 2014 
                                                                                                   Reference NELAC Standard Effective September 09, 2009 



 



Calscience Quality Systems Manual, Page 83 of 101 
f 



method, why it was developed and when it will be used on their project samples, and they must agree to its 
use. 
 
Any significantly modified or newly-developed method (including the addition of analytes to established 
procedures) must be fully defined in a Standard Operating Procedure.  The validation must be performed by 
qualified personnel, using appropriate reagents, standards and equipment/instrumentation and that process 
must be documented.  The following items must be performed (as applicable to the method) and the 
completed documentation with all raw data provided to the Operations Manager and QA Manager for review 
prior to granting approval for use.  A new method cannot be put into production without Operations and QA 
approval.  For situations where NELAP approval is being sought, the method cannot be used for client 
samples until the certification has been received from the State, unless approval is given by the client. 
 
D.1.10.1 Significant Modification / New Method / Additional Analyte Documentation: 
 
Prior to the acceptance of client samples for analysis, the following documentation, as applicable to the type 
of modification or method status, must be provided to both Operations and QA for review and approval.   
 
1. Approved Standard Operating Procedure for Analytical or Preparation Processes.  Include all related 



raw data for the SOP revision with the draft version. 
 



a) Modification of existing method: - Revised SOP with modifications clearly spelled out: 
 



b) New Method: - New SOP in NELAC format – QA will assign SOP number 
 



c) Additional Analytes: - Revised SOP with modifications clearly spelled out: 
 
2. Method Detection Limit (MDL) Study:  Compliant with 40CFR, Part 136. 
 



a) Include summary form and all raw data for the review 
 
3. MDL Verification Standard spiked at 1-4x the MDL, or the level specified by the specific program or 



contract. Example: 1-2x the MDL, reference specific program requirements. 
 



b)     Recovery within 30 -150%, or a minimum response distinguishable from the established instrument 
noise level. 



 
4. Reporting Limit Verification (when an MDL verification is not performed) 
 



a) For analytical methods, reprocess the low calibration standard as percent recovery – recovery 
between 50% and 150% is acceptable. 



 
b) For extraction methods, or where required by project or program, spike a blank matrix at the 



reporting limit and process through all steps of the procedure.  Note the spike level and percent 
recoveries.  Method defined control limits are used for recovery evaluation, or default recoveries 
between 40% and 160% if method defined limits are not available.  



 
5. Tuning Check (as applicable to the method) 
 
6. Degradation Check (as applicable to the method) 
 
7. A Valid Initial Calibration and Verification  
 



a) Minimum of 5 sequential points, unless otherwise stated in the method or in-house SOP. 
 



b) Low calibration standard at or below the Reporting/Quantitation Limit. 











Calscience Environmental Laboratories, Inc. – Quality Systems Manual – Version 5.6 – February 2014 
                                                                                                   Reference NELAC Standard Effective September 09, 2009 



 



Calscience Quality Systems Manual, Page 84 of 101 
f 



 
c) Initial Calibration Verification Standard 



 
8. Retention Time Window Study 
 
9. Second Column Confirmation for all analytes (as applicable to the method) 
 
10. Inter-element Correction (as applicable to the method) 
 
11. Linear Range Study (as applicable to the method) 
 
12. GCMS Spectral Profile(s) (as applicable to the method) 
 
13. Interference Check – Method Blank 
 



a) Analysis of a blank matrix that has gone through all related steps, preparation and /or analysis, as 
applicable. 



 
14. Acceptable PT Sample required for all new analytes where NELAP accreditation is being sought. 
 



a) At least one PT sample (preferably two) required for all new methods 
 



b) Where a PT sample is not available, or accreditation is not needed, accuracy can be measured 
through the use of a second source standard. 



 
15. For California ELAP or State NELAP, process a real world sample for MS and MSD.  The sample does 



not have to contain any target analytes but recoveries for surrogates, internal standards and spikes must 
be within lab or method defined criteria. 



 
a) Use Tap Water for drinking water only methods, tap or other clean water source for ground, 



surface, etc. methods 
 



b) Local Soil sample for SW-846 methods (if applying for soil or soil/water) 
 
16. Initial Demonstration of Capability (IDOC) per analyst  
 



a) 4 LCS for each matrix, spiked with all associated new analytes – most acceptance criteria are in 
the methods, if none, use an initial recovery range of 40-160% and an RPD of 30%. 



 
b) Non-Standard methods – Follow the procedure in the 2003 NELAC Standards, Chapter 5 appendix 



C.3.3 (b). 
 



17. Certification / Approval from Regulatory Agency where available. 
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APPENDIX E – LIST OF ACCREDITED METHODS 
 
 
 



E.1  Alaska Department of Environmental Conservation – Laboratory ID UST-102 
 



a) View at: http://www.calscience.com/PDF/Alaska2.pdf  
 
E.2  Arizona Department of Health Services – Laboratory ID AZ0781 
 



a) View at: http://www.calscience.com/PDF/Arizona2.pdf  
 
E.3  California State Department of Health ELAP – Laboratory ID 2803 
 



a) View at: http://www.calscience.com/PDF/ELAP1.pdf  
 



California State Department of Health ELAP Fields of Accreditation 
 



a) View at: http://www.calscience.com/PDF/ELAP2.pdf  
 
E.4        California State Department of Health NELAP – Laboratory ID 03220CA 
 



a) View at: http://www.calscience.com/PDF/NELAP1.pdf  
 



California State Department of Health NELAP Fields of Accreditation 
 



b) View at: http://www.calscience.com/PDF/NELAP2.pdf  
 



E.5  Florida Department of Health – Laboratory ID E971101 
 



a) View at: http://www.calscience.com/PDF/Florida2.pdf  
 
E.6  Guam Environmental Protection Agency – Laboratory ID E971101 
 



a) View at: http://www.calscience.com/PDF/Guam2.pdf  
 
E.7  Hawaii Department of Health – Laboratory ID (None) 
 



a) View at: http://www.calscience.com/PDF/Hawaii.pdf  
 
E.8  Kansas Department of Health & Environment – Laboratory ID E-10409 
 



a) View at: http://www.calscience.com/PDF/Kansas2.pdf  
 
E.9  Louisiana Department of Environmental Quality – Laboratory ID 05038 / AI 181640 
 



a) View at: http://www.calscience.com/PDF/Louisiana2.pdf  
 
E.10 Nevada Department of Conservation and Natural Resources – Laboratory ID CA001112013-1 
 



a) View at: http://www.calscience.com/PDF/Nevada2.pdf  
b) View at: http://www.calscience.com/PDF/Nevada0.pdf  



 
 





http://www.calscience.com/PDF/Alaska2.pdf


http://www.calscience.com/PDF/Arizona2.pdf


http://www.calscience.com/PDF/ELAP1.pdf


http://www.calscience.com/PDF/ELAP2.pdf


http://www.calscience.com/PDF/NELAP1.pdf


http://www.calscience.com/PDF/NELAP2.pdf


http://www.calscience.com/PDF/Florida2.pdf


http://www.calscience.com/PDF/Guam2.pdf


http://www.calscience.com/PDF/Hawaii.pdf


http://www.calscience.com/PDF/Kansas2.pdf


http://www.calscience.com/PDF/Louisiana2.pdf


http://www.calscience.com/PDF/Nevada2.pdf
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E.11 New York Department of Health – Laboratory ID 11896 
 



a) View at: http://www.calscience.com/PDF/New_York.pdf   
 



E.12 Oregon Environmental Laboratory Accreditation Program – Laboratory ID CA300001 
 



a) View at: http://www.calscience.com/PDF/Oregon2.pdf  
 



E.13 Oregon Environmental Laboratory Accreditation Program – Laboratory ID CA200010 
 



a) View at: http://www.calscience.com/PDF/Oregon4.pdf  
 
E.14 Southern California Air Quality Management District Laboratory Accreditation Program  
              – Laboratory ID 93LA0830 
 



a) View at: http://www.calscience.com/PDF/SCAQMD.pdf  
 
E.15 Texas Commission of Environmental Quality – Laboratory ID T104704499-13-3 
 



a) View at: http://www.calscience.com/PDF/Texas2.pdf  
 



E.16 United States Department of Agriculture Certificate No. P330-10-00403, Permit to Receive Soil 
 



a) View at: http://www.calscience.com/PDF/USDA_Soil_Permit.pdf  
 
E.17 United States Department of Defense ELAP Certificate L12-86-R1 and Fields of Accreditation 
 



a) View at: http://www.calscience.com/PDF/DoD_ELAP.pdf  
 
E.18 Utah Department of Health – Laboratory ID CA001112013 
 



a) View at: http://www.calscience.com/PDF/Utah2.pdf  
 
E.19 Washington Department of Ecology – Laboratory ID C916 
 



a) View at: http://www.calscience.com/PDF/Washington2.pdf  
 
E.20 All State Certifications / Scopes / Permits  
 



a) View at: http://www.calscience.com/QAQC/Certifications.aspx 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





http://www.calscience.com/PDF/New_York.pdf
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http://www.calscience.com/PDF/Texas2.pdf


http://www.calscience.com/PDF/USDA_Soil_Permit.pdf


http://www.calscience.com/PDF/DoD_ELAP.pdf
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http://www.calscience.com/PDF/Washington2.pdf
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APPENDIX F – LIST OF PHYSICAL LOCATIONS 
 



F.1  Main Laboratory  
 



 7440 Lincoln Way, Garden Grove, CA 92841-1427 



 714-895-5494   Fax 714-894-7501 



 
F.2  Satellite Laboratory 1 
 



 7445 Lampson Avenue, Garden Grove, CA 92841-2903 



 Fax 714-898-2036 



 
F.3  Satellite Laboratory 2 
 



 11380 Knott Street, Garden Grove, CA 92841-1400 



 
F.4  Concord, CA Service Center  
 



 5063 Commercial Circle, Suite H, Concord, CA 94520-8577 



 925-689-9022  Fax 925-689-9023 



 
F.5  Houston, TX Service Center  
 



 1300 Bay Area Boulevard, Suite B-122, Houston, TX 77058-2558 



 832-284-4566  Fax 832-284-4568 
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APPENDIX G – SPECIAL PROGRAM REQUIREMENTS 
 



 
F.1  United States Department of Defense Environmental Laboratory Accreditation Program 
 
1. Calscience participates and is accredited in the United States Department of Defense Environmental 



Laboratory Accreditation Program (DoD-ELAP). 
 
2. The DoD ELAP will provide a means for laboratories to demonstrate conformance to the DoD Quality 



Systems Manual for Environmental Laboratories (DoD QSM) as authorized by DoD Instruction 4715.15, 
Environmental Quality Systems, December 2006 and as required by the DoD Policy and Guidelines for 
Acquisitions Involving Environmental Sampling or Testing, December, 2007. The DoD QSM is based on 
the National Environmental Laboratory Accreditation Conference (NELAC) Quality Systems standard 
(Chapter 5), which provides guidelines for implementing the international standard, ISO/IEC 17025, 
General Requirements for the Competence of Testing and Calibration Laboratories. 



 
3. The DoD ELAP will apply to environmental programs / projects at DoD operations, activities, and 



installations, including Government-owned, contractor-operated facilities and formerly used defense sites, 
where testing is being performed in support of environmental restoration programs. The program will 
apply to all laboratories, including permanent, temporary, or mobile facilities, that generate definitive data, 
regardless of their size, volume of business, or field of accreditation; the collection of screening data will 
be governed by project specific requirements. 



 
4. The current DoD Quality Systems Manual for Environmental Laboratories is Version 4.2, dated October 



25, 2010. 
 



5. Implementation of the DoD Quality Systems Manual for Environmental Laboratories Version 5.0, dated 
July 2013, will be phased in over the 2014-2015 time period. 



 
 



6. The Calscience Management will provide sufficient training, resources and other measures to ensure 
compliance with the DoD QSM as appropriate. (including but not limited to): 



 
a. Specific Standard Operating Procedures (SOPs) and / or Appendicles 



b. DoD compliant Laboratory Information Management System (LIMS) analytical test codes 



c. Specialized technician and chemist training  



d. Enhanced Quality Assurance (QA) oversight 



e. Project specific instruments 



f. Assigned Project Management personnel  



g. Quality Assurance Project Plans (QAPP) 



h. DoD analytical data reporting qualifiers 



i. Calibration and reference materials that meet DoD requirements. 
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APPENDIX H – LISTING OF MAJOR ANALYTICAL INSTRUMENTATION  
 



GC/MS SYSTEMS 



    Designation Manufacturer/Model  Serial Number Acquired Department OS 



GC/MS-K HP 6890 US00024158 1998 Air  XP 



HP5973 US82311263 1998   



Entech 7100A 0063 1998   



Entech 7016CA 00142 1998   



GC/MS-L HP 6890 US00023714 1998 Volatiles  XP 



Agilent 5973 US82311287 1998   



Tekmar Atomx US09163001 2009   



GC/MS-M HP 6890 US00028876 1999 Volatiles  XP 



HP 5973 US9192601 1999   



Tekmar Stratum US08283015 2010   



Varian Archon MS0903W013 2010   



GC/MS-O Agilent 6890N US00034260 2000 LUFT-TPPH  XP 



Agilent 5973 US94240048 2000   



Tekmar 3100 US02261003     



Varian Archon 13863 2002   



GC/MS-P Agilent 6890 US00034661 2000 Semivolatiles XP 



  Agilent 5973N US94240038 2000     



GC/MS-Q Agilent 6890 US00037519 2000 Volatiles  XP 



Agilent 5973 US03340458 2000   



Tekmar 3100 00242002 2000   



Varian Archon 13386 2000   



GC/MS-R Agilent 6890 US00037782 2000 Volatiles  XP 



Agilent 5973 US03340489 2000   



Tekmar Stratum US12111001 2013   



Varian Archon 14040 2003   



GC/MS-S Agilent 6890 US00030897 2000 Volatiles  XP 



Agilent 5973 US03340414 2000   



Tekmar Atomx US11034002 2011   



GC/MS-T Agilent 6890 US00039185 2000 Volatiles  XP 



Agilent 5973 US03940628 2000   



Tekmar Atomx US11048001 2011   



GC/MS-U Agilent 6890 US00036171 2001 Summa QC XP 



Agilent 5973 US02450134 2001   



GC/MS-V Agilent 6890 US00036172 2001 Air  XP 



Agilent 5973 US02450131 2001   



Entech 7100A 1092 2005   
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Entech 7016CA 1041 2005   



GC/MS-W Agilent 6890 US00036170 2001 Volatiles XP 



Agilent 5973 US02450128 2001   



Tekmar 3100 US01362003 2001   



Varian Archon 13573 2001   



GC/MS-X Agilent 6890N US10203064 2002 LUFT-TPPH  XP 



Agilent 5973 US10462129 2002   



Tekmar 3100 00305010 2001   



Varian Archon 13616 2001   



GC/MS-Y Agilent 6890 US10203153 2002 Semivolatiles  XP 



  Agilent 5973 US10442209 2002     



GC/MS-Z Agilent 6890N US10225110 2002 Volatiles  XP 



Agilent 5973 US21842958 2002   



Tekmar 3100 US02213007 2002   



Varian Archon 15278 2008   



GC/MS-AA Agilent 6890N US10225149 2002 Air  XP 



Agilent 5973N US21843250 2002   



Entech 7100A 1045 2003   



Entech 7016CA 1183 2004   



Entech 7016CA 1212 2004   



GC/MS-BB Agilent 6890N US1023004 2002 Volatiles  XP 



Agilent 5973N US21843288 2002   



Tekmar 3100 US02249001 2007   



Varian Archon 15208 2007   



GC/MS-CC Agilent 6890N US10233039 2002 Volatiles  XP 



Agilent 5973N US21843272 2002   



Tekmar Stratum US10272001 2011   



Varian Archon 13431 2002   



GC/MS-DD Agilent 6890N US10239018 2002 Air  XP 



Agilent 5973N US21843913 2002   



Entech 7100A 1432     



Entech 7016CA 1018 2002   



Entech 7016CA 1187     



GC/MS-EE Agilent 6890N US10248096 2003 LUFT-TPPH  2000 



Agilent 5973N US21844395 2003   



Tekmar 3100 US01317009 2001   



Varian Archon MS092W026     



GC/MS-FF Agilent 6890N DE00020253 2003 Summa QC  XP 



Agilent 5973N US21844222 2003   



GC/MS-GG Agilent 6890N CN10337014 2003 Marine Lab XP 
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  Agilent 5973N US33246020 2003     



  Agilent GC 80 SPME CH00213565 2011     



GC/MS-HH Agilent 6890N CN10337015 2003 Air  XP 



Agilent 5973 US30945837 2003   



Entech 7100A 1081 2003   



Entech 7016CA 1012 2003   



Entech 7016CA 1038 2003   



GC/MS-II Agilent 6890 CN10517039 2005 Air  XP 



Agilent 5973 US44647341 2005   



Entech 7100A 1458 2008   



Entech 7016CA 1098 2005   



Entech 7016CA 1225 2008   



GC/MS-JJ Agilent 6890N CN10547073 2005 Volatiles  XP 



Agilent 5973 US53941344 2005   



Tekmar Stratum US10230002 2010   



Varian Archon 14529 2005   



GC/MS-KK Agilent 6890 CN10545117 2005 Air  XP 



Agilent 5973 US53941343 2005   



Entech 7100A 1221 2005   



Entech 7016CA 1207     



Entech 7016CA 1210     



GC/MS-LL Agilent 6890N CN10651084 2007 Volatiles  XP 



Agilent 5975B US63214670 2007   



Tekmar Stratum US13099008 2013   



Tekmar SOLATek US09040001 2009   



GC/MS-MM Agilent 6890N CN10651076 2007 Semivolatiles XP 



  Agilent 5975B US62715103 2007     



GC/MS-NN Agilent 7890A CN10717056 2007 Air  XP 



Agilent 5975C US71215995 2007   



Entech 7100A 1291 2012   



Entech 7016CA 1211     



Entech 7150 45 2010   



Entech 7410 138 2010   



GC/MS-OO Agilent 7890A CN10745139 2007 Volatiles  XP 



Agilent 5975C US73317841 2007   



Tekmar Stratum US07277008 2009   



Tekmar SOLATek US09049003 2009   



GC/MS-PP Agilent 7890A CN10744086 2007 Volatiles  XP 



Agilent 5975C US73317584 2007   



Tekmar Stratum US07277012 2009   
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Tekmar SOLATek US09051008 2009   



GC/MS-QQ Agilent 7890A CN10742034 2007 Volatiles  XP 



Agilent 5975C US71216778 2007   



Tekmar Stratum US07277018 2008   



Tekmar SOLATek US08032004 2008   



GC/MS-RR Agilent 7890A CN10730015 2007 Volatiles  XP 



Agilent 5975C US73317844 2007   



Tekmar Stratum US08032004 2008   



Tekmar SOLATek US08032006 2008   



GC/MS-SS Agilent 7890A CN10803049 2007 Semivolatiles XP 



  Agilent 5975C US80618497 2007     



GC/MS-TT Agilent 7890A CN10806032 2007 Semivolatiles XP 



  Agilent 5975C US80618456 2007     



GC/MS-UU Agilent 7890A CN10805004 2007 Volatiles  XP 



Agilent 5975C US71215984 2007   



Tekmar Stratum US08087006 2008   



Tekmar SOLATek US08092001 2008   



GC/MS-VV Agilent 7890A CN10805094 2007 Volatiles  XP 



Agilent C5975 US80118376 2007   



Tekmar Stratum US08283015 2008   



Tekmar SOLATek US09050003 2008   



GC/MS-WW Agilent 7890A CN10803015 2007 Volatiles  XP 



Agilent 5975C US80118375 2007   



Tekmar Stratum US08283014 2009   



Tekmar SOLATek US09040001 2009   



GC/MS-XX Agilent 7890A CN10815050 2008 Volatiles  XP 



Agilent 5975C US80828968 2008   



Tekmar 3100 US02233006 2008   



Varian Archon 15273 2008   



GC/MS-YY Agilent 7890A CN10814115 2008 Air  XP 



Agilent C5975 US80828967 2008   



Entech 7100A 1431 2008   



Entech 7016CA 1208 2008   



Entech 7016CA 1214 2008   



GC/MS-ZZ Agilent 7890A CN10814050 2008 Air  XP 



Agilent 5975C US80828953 2008   



Markes TD-100 GB00K10173 2011   



GC/MS-AAA Agilent 7890A CN10812068 2008 Semivolatiles  XP 



  Agilent 5975C US80828988 2008     



GC/MS-BBB Agilent 7890A CN10947130 2009 Semivolatiles XP 
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  Agilent 5975C US93414124 2009     



  Agilent 7693 (Tray) CN94701470 2009     



  Agilent 7693 (Injector) CN11200098 2009     



GC/MS-CCC Agilent 7890A CN10947129 2009 Semivolatiles XP 



  Agilent 5975C US93414097 2009     



  Agilent 7693 (Tray) CN94901515 2009     



  Agilent 7693 (Injector) CN95002678 2009     



GC/MS-DDD Agilent 7890A CN10031142 2009 Semivolatiles XP 



  Agilent 5975C US10197302 2009     



  Agilent 7693 (Tray) CN10210002 2009     



  Agilent 7693 (Injector) CN10140077 2009     



GC/MS-EEE Agilent 7890A CN10241112 2009 Semivolatiles XP 



  Agilent 5975C US10257401 2009     



  Agilent 7693 (Tray) CN10210100 2009     



  Agilent 7693 (Injector) CN10230009 2009     



GC/MS-FFF Agilent 7890A CN10391179 2010 Volatiles XP 



  Agilent 5975C US10407502 2010     



  Tekmar Atomx US10200002 2010     



GC/MS-GGG Agilent 7890A CN10401096 2010 Volatiles XP 



  Agilent 5975C US10287508 2010     



  Tekmar Atomx US10246002 2010     



GC/MS-HHH Agilent 7890A CN10521074 2010 Semivolatiles Win 
7 



  Agilent 5975C CN11030007 2010     



  Agilent 7693 (Tray) US11077507 2010     



  Agilent 7693 (Injector) CN11050288 2010     



GC/MS-III Agilent 7890A CN10521075 2010 Semivolatiles Win 
7 



  Agilent 5975C US11077506 2010     



  Agilent 7693 (Tray) CN11030009 2010     



  Agilent 7693 (Injector) CN11050291 2010     



GC/MS-JJJ Agilent 7890A CN11441070 2011 Semivolatiles Win 
7 



  Agilent 5975C US11447702 2011     



  Agilent 7693 (Tray) CN11440045 2011     



  Agilent 7693 (Injector) CN11390136 2011     



GC/MS-KKK Agilent 7890A CN11441059 2011 Air  Win 
7 



  Agilent 5975C US11447704 2011     



  Entech 7100A 1384 2008     



  Entech 7016CA 1212 2008     



  Entech 7016CA 1183 2007     



GC/MS-LLL Agilent 7890A CN12031151 2012 Marine Lab Win 
7 
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  Agilent 5975C US12097802 2012     



GC/MS-MMM Agilent 7890A CN12261027 2012 Air  Win 
7 



  Agilent 5975C US12262A09 2012     



  Markes TD-100 GB00k10257 2012     



  



 



   



GC TRIPLEQUAD SYSTEMS 
  



      



Designation Manufacturer/Model  Serial Number Acquired Department OS 



GC/TQ-1 Agilent 7890A US11041024 2011 Marine Lab Win 
7 



  Agilent 7000 TQ/MS US11046401 2011     



  Agilent 7693 (Tray) CN11030015 2011     



  Agilent 7693 (Injector) CN11050297 2011     



GC/TQ-2 Agilent 7890A US11291011 2011 Marine Lab Win 
7 



  Agilent 7000 TQ/MS US11196604 2011     



  Agilent 7693 (Tray) CN11180027 2011     



  Agilent 7693 (Injector) CN95002669 2011     



      



GC SYSTEMS 



    



 



Designation Manufacturer/Model  Serial Number Acquired Department OS 



GC-1 HP 5890 Series II        
Detector(s): PID/FID 



3310A48771 1987 LUFT-GRO 2000 



OI 4560 M049460695 2000   



Varian Archon 15301 2008   



GC-4 HP 5890          
Detector(s): PID/FID 



2750A17251 1989 LUFT-GRO XP 



OI 4560 B239040     



Varian Archon 13142 1999   



GC-8 HP 5890 Series II 
PID/FID 



3033A31219 1990 LUFT-GRO XP 



Tekmar 3100 US02249004 2002   



Varian Archon MS1010W015     



GC-9 HP 5890 Series II     
Detector(s): FID/FID 



3033A32951 1991 Semivolatiles NT 



GC-12 HP 5890 Series II      
Detector(s): FID/TCD 



3118A35448 1991 Semivolatiles NT 



GC-13 HP 5890 Series II           
FID/TCD 



3033A32929 1990 Air XP 



GC-14 HP 5890 Series II      
Detector(s): FPD 



3126A36770 1991 Air XP 



GC-18 HP 5890 Series II   
Detector(s): PID/FID 



3235A44156 1992 LUFT-GRO 2000 



EST Encon 512080906     



Varian Archon 15307 2008   
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GC-21 HP 5890 Series II   
Detector(s): PID/FID 



3336A51475 1994 LUFT-GRO XP 



OI 4560 H416460182     



Varian Archon MS0902W025     



GC-22 HP 5890 Series II+  
Detector(s): PID/FID 



3336A61360 1994 LUFT-GRO XP 



OI Eclipse 4660 D815466810P     



Varian Archon 14699 2006   



GC-24 HP 5890 Series II+  
Detector(s): PID/FID 



3336A53949 1994 LUFT-GRO 2000 



Tekmar 3000 98194007 1998   



Varian Archon 13864 2004   



GC-25 HP 5890 Series II+  
Detector(s): PID/FID 



2921A23805 1994 LUFT-GRO XP 



Tekmar 3100 314009     



Varian Archon 13470 2001   



GC-26 HP 6890         
Detector(s): NPD/NPD 



US00001017 1995 Semivolatiles XP 



GC-29 HP 5890 Series II  
Detector(s): PID/FID 



3310A47430 2000 LUFT-GRO XP 



Tekmar 3100 US02249008 2002   



Varian Archon 13874 2002   



GC-31 HP 6890         
Detector(s): ECD/ECD 



US00037979 2000 Semivolatiles XP 



GC-34 HP 5890 Series II                   
Detector(s): FID  



3033A32699 2000 Air XP 



GC-35 Agilent 6890N    
Detector(s): NPD/NPD 



US10206061 2002 Semivolatiles XP 



GC-36 Agilent 6890N    
Detector(s): FID/TCD 



 US10346058 2004 Air XP 



GC-37 Agilent 6890N   
Detector(s): ECD/ECD 



CN10350094 2004 Marine Lab XP 



GC-38 HP 5890 Series II      
Detector(s): FID 



3029A30188 1995 Air XP 



GC-40 Agilent 7890N   
Detector(s): ECD/ECD 



CN10647089 2007 Semivolatiles XP 



GC-41 Agilent 7890N   
Detector(s): ECD/ECD 



CN10650013 2007 Semivolatiles XP 



GC-42 Agilent 6890N  
Detector(s): PID/FID 



CN10647056 2007 LUFT-GRO XP 



Tekmar 3100 US01274007     



Varian Archon 14370 2004   



GC-43 Agilent 6890N   
Detector(s): FID 



CN10720004 2007 LUFT-DRO XP 



GC-44 Agilent 6890N   
Detector(s): FID/FID 



CN10721103 2007 Semivolatiles XP 



GC-45 Agilent 7890A  
Detector(s): FID/FID 



CN10808107 2007 LUFT-DRO XP 
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GC-46 Agilent 7890A  
Detector(s): FID/FID 



CN1080815 2007 LUFT-DRO XP 



GC-47 Agilent 7890A  
Detector(s): FID/FID 



CN10819056 2008 LUFT-DRO XP 



GC-48 Agilent 7890A  
Detector(s): FID/FID 



CN10819057 2008 LUFT-DRO XP 



GC-49 Agilent 7890A  
Detector(s): FID/FID 



CN10820151 2008 LUFT-DRO XP 



GC-50 Agilent 7890A  
Detector(s): FID/FID 



CN10820150 2008 LUFT-DRO XP 



GC-51 Agilent 7890A  
Detector(s): ECD/ECD 



CN10822026 2008 Semivolatiles XP 



GC-52 Agilent 7890N   
Detector(s): FID 



CN10824005 2008 Air XP 



GC-53 Agilent 6890N   
Detector(s): FID 



US00002691 2000 Air XP 



GC-54 Agilent 7890A  
Detector(s): FPD 



US10840051 2008 Air XP 



GC-55 Agilent 7890N   
Detector(s): TCD 



CN10844112 2008 Air  XP 



GC-56 Agilent 7890N  
Detector(s): FID 



CN10847124 2009 LUFT-GRO XP 



OI Eclipse D647466449P     



Varian Archon 15139 2007   



GC-57 Agilent 7890N   
Detector(s): ECD/ECD 



CN10847113 2009 LUFT-GRO XP 



OI Eclipse D81466987P     



Varian Archon 15140 2007   



GC-58 Agilent 7890N CN10942196 2009 Semivolatiles XP 



GC-59 Agilent 7890N  
Detector(s): FID 



CN10041127 2009 Air XP 



GC-60 Agilent 6890N  
Detector(s): FID 



US10247091 2003 Air XP 



GC-61 Agilent 6890N  
Detector(s): FID 



US00007963 1998 Air XP 



GC-62           



GC-63 Agilent 7890A  
Detector(s): ECD/ECD 



CN12151152 2012 Marine XP 



GC-64 Agilent 6890A  
Detector(s): FID 



US00030941   Air XP 



GC-65 Agilent 7890A  
Detector(s): FID 



CN12111151 2012 Air XP 



GC-66 Agilent 7890A  
Detector(s): FID 



CN12421146 2012 Semivolatiles XP 



  Agilent 7693 (Tray) CN12320016       



  Agilent 7693 (Injector) CN12300140       



      



Inductively Coupled Plasma Spectrophotometers (ICP) 
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Designation Manufacturer/Model  Serial Number Acquired Department OS 



ICP-6 PE Optima 5300 DV 077C6121502 2006 Metals XP 



ICP-7 PE Optima 7300 DV 077C8120401 2008 Metals XP 



  ESI SC FAST FST04-TSP-091203       



     



 



Inductively Coupled Plasma/Mass Spectrometers (ICP/MS) 
  



Designation Manufacturer/Model  Serial Number Acquired Department OS 



ICP/MS-3 PE ELAN DRC-e   2009 Metals XP 



ICP/MS-4 PE ELAN DRC-e AH 13440801 2009 Metals XP 



  ESI SC4 DX X4DX5HSTSP16110603       



ICP/MS-5 PE NexION 300D 81DN1120502 2011 Metals XP 



  ESI SC4 DX   2001     



     



 



Flame Atomic Absorption Spectrometers (FAA) 
   



Designation Manufacturer/Model  Serial Number Acquired Department OS 



FAA-3 PE PinAAcle 900F PFAS11090701 2011 Metals Win 
7 



     



 



Mercury Analyzers 
    



Designation Manufacturer/Model  Serial Number Acquired Department OS 



HG-4 PE FIMS-400   2005 Metals XP 



HG-5 PE FIMS-400   2005 Metals XP 



HG/AF-1 Teledyne Hydra II 1095 2011 Metals Win 
7 



     



  



High Performance Liquid Chromatographs (HPLC) 
   



Designation Manufacturer/Model  Serial Number Acquired Department OS 



HPLC-5 Variable Wave. Det. JP116144U1 2001 Semivolatiles XP 



Agilent 1100 
HPLC 



Column Compartment DE11120911 2001     



  Quat. Pump DE11114727 2001     



  Degasser JP05029389 2001     



  Autosampler DE11115637 2001     



HPLC-6 Variable Wave. Det. JP11414177 2001 Semivolatiles XP 



Agilent 1100 
HPLC 



Quat. Pump DE11114712 2001     



  Degasser JP05029404 2001     



  Autosampler DE11115492 2001     



HPLC-7 Variable Wave. Det. DE43602867 2004 Semivolatiles XP 



Agilent 1100 
HPLC 



Iso Pump DE409006799 2004     
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  Column Compartment DE111210117 2004     



  Autosampler DE33225927 2004     



Pickering  Pinnacle PCX 513305 2013     



HPLC-8 Multi. Wave. Det. DE60555324   Marine Lab XP 



Agilent 1200 
HPLC 



Iso Pump DE62956826       



  Fraction Collector DE60555134       



  Autosampler DE63055195       



     



 



Liquid Chromatography/Mass Spectrometry (LC/MS/MS) 
   



Designation Manufacturer/Model  Serial Number Acquired Department OS 



LC/TQ-1 Varian 1200L Triple 
Quad  



3060 2005 Inorganics XP 



  Varian Prostar 210 4151 2005    



  Varian Prostar 210 4152 2005    



  Varian 410 
Autosampler 



50062 2005     



LC/TQ-2 Agilent 6430 LC/MS 
Triple Quad 



SG11077104 2013 Inorganics 7 



  Agilent 1260 Quat 
Pump 



DEAB707001 2013    



  Agilent 1260 ALS DEAAC17936 2013     



TOC-5 OI Soil Module  
Detector(s): IR 



C726776952 2007 Inorganics XP 



TOC-6 OI Aurora 1030 J025730749P 2011 Inorganics XP 



  OI 1088 A/S J025730749P 2011     



TOC-8 OI Aurora 1030 N248731638P 2012 Inorganics XP 



  OI 1088 A/S E248788640 2012     



IC-7 Dionex  ICS-1000  
Detector(s): 
Conductivity 



3100486 2003 Inorganics  
(Anions) 



XP 



IC-8 Dionex  ICS-2000  
Detector(s): 
Conductivity 



4100279 2004 Inorganics  
(Perchlorate) 



XP 



IC-9 Dionex  ICS-1000  
Detector(s): 
Conductivity 



8120823 2008 Inorganics  
(Anions) 



XP 



IC-10 Dionex  ICS-1000  
Detector(s): 
Conductivity 



8120822 2008 Inorganics  
(Anions) 



XP 



IC-11 Variable Wave. 
Detector 



8120958 2009 Inorganics  XP 



Dionex ICS-
3000 



Single Pump 9010071 2009 (Cr(VI)) 
  



  Column Comp. 8120362 2009 
    



IC-12 Variable Wave. 
Detector 



9060673 2009 Inorganics  XP 



Dionex ICS-
3000 



Single Pump 9060616 2009 (Cr(VI)) 
  



  Column Comp. 9010928 2009     
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IC-13 Dionex  ICS-1100  
Detector(s): 
Conductivity 



9120764   Inorganics   XP 



IC-14 Variable Wave. 
Detector 



9100584   Inorganics  XP 



Dionex ICS-
5000 



Single Pump 10100152     
  



  Column Comp. 10100022   



 
  



  AS-DV Autosampler 10100586       
ACA1 OI 3360 Flow Analyzer  



Detector(s): UV 
751893730 2007 Inorganics XP 



UV-4 Thermo            
Detector(s): UV 



3DUK232006 2007 Inorganics XP 



UV-5 Thermo            
Detector(s): UV 



3DUK228001 2007 Inorganics XP 



UV-7 Agilent 8453     
Detector(s): Diode 
Array 



CN22807187 2008 Inorganics XP 



UV-8 Agilent 8453     
Detector(s): Diode 
Array 



CN22808466 2010 Inorganics XP 



UV-9 Agilent 8453     
Detector(s): Diode 
Array 



CN22809400 2013 Inorganics XP 



 
FT-IR Spectrometer 
     



Designation Manufacturer/Model Serial Number Acquired Department OS 



IR-2 P.E. Spectrum Two 89327 2011 LUFT-DRO Win 
7 



     



  



Automated Extractors 
    



Designation Manufacturer/Model Serial Number Acquired Department   



ASE-1 Dionex ASE-200 98120515 1999 Marine Lab   



ASE-2 Dionex ASE-200 99090112 1999 Extractions   



ASE-3 Dionex ASE-300 1100597 2002 Extractions   



ASE-4 Dionex ASE-300 1100598 2002 Extractions   



ASE-5 Dionex ASE-200 07040191 2007 Marine Lab   



ASE-6 Dionex ASE-200 07010483 2007 Extractions   



ASE-7 Dionex ASE-350 08080167 2010 Extractions   



ASE-8 Dionex ASE-350 09020620 2010 Extractions   



ASE-9 Dionex ASE-350 10090204 2012 Extractions   



ASE-10 Dionex ASE-350 10090546 2012 Extractions   



      



Solid Phase Extraction Unit 
    



Designation Manufacturer/Model Serial Number Acquired Department   



SPE-1 Horizon Tech/ 4790   2010 Extractions   
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SPE-2 Horizon Tech/ 4790   2010 Extractions   



SPE-3 Horizon Tech/ 4790   2010 Extractions   



SPE-4 Horizon Tech/ 4790   2010 Extractions   



SPE-5 Horizon Tech/ 4790   2010 Extractions   



SPE-6 Horizon Tech/ 4790   2010 Extractions   



SPE-7 Horizon Tech/ 4790   2010 Extractions   



SPE-8 Horizon Tech/ 4790   2010 Extractions   



      



Particle Size Analyzer 
    



Designation Manufacturer/Model Serial Number Acquired Department OS 



PSA-1 B.C. LS13320 AT39390 2011 Marine Lab XP 



      



Gas Mixer 
     



Designation Manufacturer/Model Serial Number Acquired Department   



Mixer 1 Environics Series 2000 1490  2005 Air   



Mixer 2 Environics Series 2000 4618 2009 Air   
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SECTION 3 
 



INTRODUCTION, SCOPE, AND APPLICABILITY 
 



3.1 INTRODUCTION AND COMPLIANCE REFERENCES 
 
TestAmerica Irvine’s QAM is a document prepared to define the overall policies, 
organization objectives, and functional responsibilities for achieving TestAmerica’s data 
quality goals.  The laboratory maintains a local perspective in its scope of services and 
client relations and maintains a national perspective in terms of quality. 



 
The QAM has been prepared to assure compliance with TNI Standard, dated 2009, 
Volume 1 Modules 2 and 4.  In addition, the policies and procedures outlined in this 
manual are compliant with TestAmerica’s CQMP (Corporate Quality Document No. CA-
Q-M-002) and the various accreditation and certification programs listed in Appendix 3.  
The CQMP provides a summary of TestAmerica’s quality and data integrity system.  It 
contains requirements and general guidelines under which all TestAmerica facilities shall 
conduct their operations.    



 
The QAM has been prepared to be consistent with the requirements of the following 
documents:  
 EPA 600/4-88/039, Methods for the Determination of Organic Compounds in Drinking Water, 



EPA, Revised July 1991. 



 EPA 600/R-95/131, Methods for the Determination of Organic Compounds in Drinking Water, 
Supplement III, EPA, August 1995.  



 EPA 600/4-79-019, Handbook for Analytical Quality Control in Water and Wastewater 
Laboratories, EPA, March 1979.  



 Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition, 
September 1986, Final Update I, July 1992, Final Update IIA, August 1993, Final Update II, 
September 1994; Final Update IIB, January 1995; Final Update III, December 1996; Final 
Update IV, January 2008. 



 Federal Register, 40 CFR Parts 136, 141, 172, 173, 178, 179 and 261. 



 Manual for the Certification of Laboratories Analyzing Drinking Water (EPA 815-R-05-004, 
January 2005) 



 Statement of Work for Inorganics & Organics Analysis, SOM and ISM, current versions, 
USEPA Contract Laboratory Program Multi-media, Multi-concentration. 



 APHA, Standard Methods for the Examination of Water and Wastewater, 18th, 19th, 20th, 21st, 
22nd, and on-line Editions.  



 Toxic Substances Control Act (TSCA) 
 
3.2 TERMS AND DEFINITIONS 



 
A QA Program is a company-wide system designed to ensure that data produced by the 
laboratory conforms to the standards set by state and/or federal regulations.  The 
program functions at the management level through company goals and management 
policies, and at the analytical level through SOPs and QC.  The TestAmerica program is 
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designed to minimize systematic error, encourage constructive documented problem 
solving, and provide a framework for continuous improvement within the organization. 



 
Refer to Appendix 2 for the Glossary/Acronyms.  



 
3.3 SCOPE / FIELDS OF TESTING 



 
The laboratory analyzes a broad range of environmental and industrial samples every 
month.  Sample matrices vary among air, drinking water, effluent water, groundwater, 
hazardous waste, sludge, and soils.  The QA Program contains specific procedures and 
methods to test samples for chemical, physical, and biological parameters.  The Program 
also contains guidelines on maintaining documentation of analytical processes, reviewing 
results, servicing clients, and tracking samples through the laboratory.  The technical and 
service requirements of all analytical requests are thoroughly evaluated before 
commitments are made to accept the work.  Measurements are made using published 
reference methods or methods developed and validated by the laboratory. 



 
The methods covered by this manual include the most frequently requested 
methodologies needed to provide analytical services in the United States and its 
territories.  The specific list of test methods used by the laboratory can be found in the 
laboratory’s QA server.  The approach of this manual is to define the minimum level of 
QA and QC necessary to meet these requirements.  All methods performed by the 
laboratory shall meet these criteria as appropriate.  In some instances, QAPPs, project-
specific DQOs, or local regulations may require criteria other than those contained in this 
manual.  In these cases, the laboratory will abide by the requested criteria following 
review and acceptance of the requirements by the Laboratory Director and the QA 
Manager.  In some cases, QAPPs and DQOs may specify less stringent requirements.  
The Laboratory Director and the QA Manager must determine if it is in the laboratory’s 
best interest to follow the less stringent requirements.  



 
3.4 MANAGEMENT OF THE MANUAL 



 
3.4.1 Review Process 



 
The template on which this manual is based is reviewed annually by 
Corporate Quality Management personnel to assure it remains in compliance 
with Section 3.1.  This manual itself is reviewed annually by senior laboratory 
management to assure that it reflects current practices and meets the 
requirements of the laboratory’s clients and regulators as well as the CQMP.  
Occasionally, the manual may need changes in order to meet new or 
changing regulations and operations.  The QA Manager will review the 
changes in the normal course of business and incorporate changes into 
revisions of the document.  All updates will be reviewed by the senior 
laboratory management staff.  The laboratory updates and approves such 
changes according to the procedures in laboratory SOP No. IR-QA-DOC. 
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SECTION 4 
 



MANAGEMENT REQUIREMENTS 
 



4.1 OVERVIEW 
 
TestAmerica Irvine is a local operating unit of TestAmerica Laboratories, Inc.  The 
organizational structure, responsibilities, and authorities of the corporate staff of 
TestAmerica Laboratories, Inc. are presented in the CQMP.  The laboratory has day-to-
day independent operational authority overseen by corporate officers (e.g., CEO, 
Executive VP of Operations, Corporate Quality, etc.).  The laboratory’s operational and 
support staff work under the direction of the Laboratory Director.  The organizational 
structure for both Corporate and TestAmerica Irvine is presented in Figure 4-1. 



 
4.2 ROLES AND RESPONSIBILITIES 



 
In order for the QA Program to function properly, all members of the staff must clearly 
understand and meet their individual responsibilities as they relate to the QA Program.  
The following descriptions briefly define key roles and their relationship to the QA 
Program. 



 
4.2.1 Additional Requirements for Laboratories 



 
The responsibility for quality resides with every employee of the laboratory.  
All employees have access to the QAM, are trained to this manual, and are 
responsible for upholding the standards therein.  Each employee carries out 
his/her daily tasks in a manner consistent with the goals and in accordance 
with the procedures in this manual and the laboratory’s SOPs.  Role 
descriptions for Corporate employees are defined in the CQMP.  This manual 
is specific to the operations of TestAmerica Irvine. 



 
4.2.2 Laboratory Director 



 
The Laboratory Director is responsible for the overall quality, safety, financial, 
technical, human resource, and service performance of the whole laboratory.  
The Laboratory Director provides the resources necessary to implement and 
maintain an effective and comprehensive QA and Data Integrity Program.   



 
The Laboratory Director shall: 



 Ensure that all tasks performed at the laboratory are conducted according 
to the requirements of this QAM and appropriate QAPPs (if applicable). 



 Ensure that all analysts and supervisors have the appropriate education 
and training to properly carry out the duties assigned to them and ensures 
that this training has been documented. 



 Ensure that employees are free from any commercial, financial, and other 
undue pressures which might adversely affect the quality of their work. 
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 Ensure TestAmerica’s human resource policies are adhered to and 
maintained.  



 Ensure that sufficient numbers of qualified individuals are employed to 
supervise and perform the work of the laboratory. 



 Communicate resource needs to Corporate Management.   



 Supervise staff, set goals and objectives for both the business and the 
employees, and achieve the financial, business, and quality objectives of 
the laboratory. 



 Establish the priority of sample analysis in order to meet QA and client 
deadlines. 



 Maintain well-versed technical understanding of analytical methodology 
for the evaluation of laboratory operations, development of procedural 
improvements, investigation of nonconforming results, and 
implementation of corrective actions. 



 Ensure that appropriate corrective actions are taken to address analyses 
identified as requiring such actions by internal and external performance 
or procedural audits.  The Laboratory Director may temporarily suspend 
procedures that do not meet the standards set forth in the QAM or 
laboratory SOPs. 



 Review and approve all SOPs prior to their implementation and ensure all 
approved SOPs are implemented and adhered to. 



 Pursue and maintain appropriate laboratory certification and contract 
approvals.   



 Ensure that client-specific reporting and QC requirements are met. 
 



4.2.3 QA Manager or Designee  
 
The QA Manager has responsibility and authority to ensure the continuous 
implementation of the Quality System.  
 
The QA Manager reports directly to the Laboratory Director and to Corporate 
Quality, for advice and resources.  Corporate Quality may be used as a 
resource in dealing with regulatory requirements, certifications, and other QA-
related concerns.   
 
The QA Manager shall:  



 Serve as the focal point for QA/QC in the laboratory. 



 Have functions independent from laboratory operations for which he/she 
has QA oversight. 



 Have the final authority to accept or reject data and to stop work in 
progress in the event that procedures or practices compromise the 
validity or integrity of analytical data. 
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 Communicate and monitor standards of performance to ensure that 
systems are in place to produce the level of quality defined in this 
document. 



 Identify areas where corrective action is required and ensure 
implementation and completion of the resulting action. 



 Notify laboratory management of deficiencies in the quality system and 
ensure corrective action is taken.  Procedures that do not meet the 
standards set forth in the QAM or laboratory SOPs shall be investigated 
following the procedures outlined in Section 12 and, if deemed necessary, 
may be temporarily suspended during the investigation. 



 Objectively monitor standards of performance in QA/QC without outside 
(e.g., managerial) influence. 



 Maintain, improve, and evaluate the corrective action database and the 
corrective and preventive action systems. 



 Prepare monthly reports to management. 



 Maintain, approve, and implement the QAM. 



 Conduct internal system and data audits to monitor laboratory 
conformance to the QAM, SOPs, and policies. 



 Provide and document employee training regarding quality system, 
ethics, and client confidentiality. 



 Evaluate the thoroughness and effectiveness of training. 



 Review and approve documentation of analyst training records (e.g., 
demonstration of capability). 



 Review and approve MDL studies and MDL verification, method 
validation studies, and statistical control limits. 



 Have documented training and/or experience in QA/QC procedures and 
the laboratory’s Quality System. 



 Have a general knowledge of the analytical test methods for which data 
audit/review is performed (and/or have the means of getting this 
information when needed). 



 Provide assistance in the development and approval of laboratory 
management documents including SOPs as well as the control, revision, 
and distribution thereof. 



 Direct the controlled distribution of laboratory quality documents.  



 Oversee laboratory participation in performance evaluation programs and 
regulatory certification and accreditation programs. 



 Monitor and communicate to management regulatory changes that may 
affect the laboratory. 



 Act as point of contact regarding QA matters for the laboratory, including 
external audits. 
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 Develop suggestions and recommendations to improve quality systems. 



 Comply with the 2009 TNI Standard. 
 
4.2.4 Technical Manager or Designee 



 
The Technical Manager’s scope of responsibility ranges from the new-hire 
process and existing technology through the ongoing training and 
development programs for existing analysts and second- and third-generation 
instrumentation.  At the Irvine Laboratory, the Technical Manager for the 
Chemistry Group is also the Operations Manager and reports to the 
Laboratory Director; the Technical Manager for the Microbiology Group is 
also the Department Manager for the Microbiology Department and reports to 
the Operations Manager. 



 
The Technical Manager shall: 



 Exercise day-to-day supervision of laboratory operations for the 
appropriate field of accreditation and reporting of results. 



 Monitor the validity of the analyses performed and data generated in the 
laboratory to assure reliable data.  This activity begins with the review and 
support of all new business contracts, ensuring data quality, analyzing 
internal and external nonconformances to identify root cause issues, 
implementing the resulting corrective and preventive actions, and 
facilitating the data review process (training, development, and 
accountability at the bench). 



 Review and approve, with input from the QA Manager, proposals from 
marketing, in accordance with an established procedure for the review of 
requests and contracts.   



 Manage laboratory operations: work scheduling, sample tracking, and 
prompt reporting of results.   



 Supervise and train employees, set goals and objectives for the 
employees, and achieve the quality objectives of the laboratory. 



 Determine qualifications required for technical positions and evaluate job 
candidates against those requirements. 



 Certify technical laboratory employees based on education and 
background to ensure that employees have demonstrated capability in 
the activities for which they are responsible. 



 Enhance efficiency and improve quality through technical advances and 
improved LIMS utilization. 



 Forecast capital needs based on instrument life cycle and manage asset 
inventory. 



 Coordinate audit responses with the Operations Group. 



 Comply with the 2009 TNI Standard. 
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4.2.5 Operations Manager 
 
The Operations Manager manages and directs the analytical production 
sections of the laboratory and assists the Technical Manager in determining 
efficient means to maximize instrument utilization.  The Operations Manager 
reports directly to the Laboratory Director.  In the absence of the Operations 
Manager, the Laboratory Director will fulfill this role. 
 
The Operations Manager shall: 



 Evaluate the level of internal/external non-conformances for all 
departments. 



 Continuously evaluate production capacity and improve capacity 
utilization. 



 Continuously evaluate turnaround time and address any problems that 
may hinder meeting the required and committed turnaround time from the 
various departments. 



 Develop and improve the training of all analysts in cooperation with the 
Technical Manager and the QA Manager and in compliance with 
regulatory requirements. 



 Ensure efficient utilization of supplies. 



 Constantly monitor and modify, if needed, the procedures for processing 
samples through the departments. 



 Coordinate audit responses with Department Managers or supervisors. 



 Comply with the 2009 TNI Standard. 
 



4.2.6 Department Manager 
 
Department Managers are accountable for all analyses and analysts under 
their experienced supervision.  The scope of responsibility ranges from the 
new-hire process and existing technology through the ongoing training and 
development programs for existing analysts and new instrumentation.  
Department Managers report directly to the Operations Manager.   
 
The Department Manager shall: 



 Manage the department’s laboratory operations including work 
scheduling, sample tracking, analysis, data review, and prompt reporting 
of results. 



 Ensure that all tasks performed by the department are conducted 
according to the requirements of the QAM, laboratory SOPs, policies, and 
QAPPs (if applicable). 



 Perform frequent SOP reviews to ensure that current practices are 
consistent with the published SOP.  Changes in procedures or deviations 
from the SOP must be immediately reported to the Operations Manager 
and the QA Manager for approval and update to the applicable SOP.   
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 Provide guidance to laboratory analysts in resolving problems 
encountered during daily sample preparation/analysis.   



 Perform second-level review of raw data for accuracy and completeness, 
check calibrations and calculations, reconcile any nonconforming data, 
and accept or reject data based on conformance with established QA/QC 
criteria. 



 Report nonconformance situations to the Operations Manager and the 
QA Manager. 



 Provide written responses to external and internal audit issues. 



 Identify, initiate, and implement corrective actions through root-cause 
analysis and investigations. 



 Develop, implement, and schedule a system for preventive maintenance, 
troubleshooting, and repair of analytical instruments and equipment, to 
ensure they meet performance criteria and calibration requirements. 



 Maintain adequate and valid inventory of reagents, standards, spare 
parts, and other relevant resources required to perform daily analysis.   



 Ensure all logbooks are reviewed, maintained current, and are properly 
labeled or archived. 



 Achieve optimum TAT on analyses and conform with holding times. 



 Supervise, train, and set goals and objectives for the analysts to achieve 
the quality objectives of the laboratory. 



 
4.2.7 Laboratory Analyst  



 
The laboratory analyst is responsible for the generation, interpretation, 
review, and reporting of data.  Laboratory analysts report directly to their 
respective Department Managers.   
 
The laboratory analyst shall:       



 Perform analyses based on understanding of and conformance to the 
requirements of the QAM, laboratory SOPs, policies, and QAPPs (if 
applicable).   



 Ensure sample analysis is completed within specified holding time, and 
immediately notifies the Department Manager if holding time will not be 
met. 



 Ensure that all steps related to sample analysis are timely and completely 
documented, with integrity and accuracy.     



 Document standard and sample preparation, instrument calibration and 
maintenance, and data calculations and review in logbooks, laboratory 
notebooks, bench sheets, and in the LIMS, as appropriate. 



 Document all nonconformance situations, instrument problems, matrix 
effects, and QC failures, which might affect the quality and reliability of 
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the data, in logbooks, laboratory notebooks, bench sheets, and in an 
NCM using the NCM program in the LIMS, as appropriate. 



 Report changes or deviations from the SOPs to the Department Manager, 
who will then report the changes or deviations to the Operations Manager 
and the QA Manager. 



 Perform 100% initial technical review of sample preparation, calculations, 
qualitative identification, and raw data, with the authority to stop, accept, 
or reject data based on conformance with well-defined QA/QC criteria.  
This review must be completed prior to submitting data for second-level 
review. 



 Perform second-level review of data, as appropriate. 



 Report analytical results within the specified TAT. 



 Suggest method improvements to the Department Manager.     



 Identify, initiate, and implement corrective actions through root-cause 
analysis and investigations. 



 Monitor, calibrate, and maintain support laboratory equipment such as 
refrigerators, freezers, water systems, process meters, and gas supply 
systems, as necessary. 



 
4.2.8 Manager of Project Management  



 
The Manager of Project Management reports directly to the Client Service 
Director (Western Region) and indirectly to the Laboratory Director.  The 
Manager of Project Management serves as the interface between the 
laboratory’s Project Management team, technical departments, and clients.  
 
The Manager of Project Management shall:  



 Oversee training and growth of the Project Management team. 



 Act as technical liaison for the Project Management team. 



 Provide human resource management support to the Project 
Management team. 



 Assist PMs with responses to client inquiries or with resolutions to 
problems or complaints. 



 Ensure that client specifications, when known, are met by communicating 
project and QA requirements to the laboratory. 



 Notify Department Managers or supervisors of incoming projects and 
sample delivery schedules. 



 Discuss with client any project-related problems, resolve service issues, 
and coordinate technical details with the laboratory staff. 



 Monitor the status of projects in-house to ensure timely and accurate 
delivery of reports. 



 Prepare price quotes or project bids. 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 24 of 179



 



Company Confidential & Proprietary 



 
4.2.9 Project Manager  



 
The PM serves as the liaison between the laboratory and its clients and is 
instrumental in assisting both the laboratory and the client during the course 
of a project.  PMs report directly to the Manager of Project Management.   
 
The PM shall:  



 Understand contractual requirements and effectively communicate client 
needs to laboratory staff. 



 Coordinate client requests for sample containers and other services. 



 Coordinate/arrange sample pick-up from client offices or project sites. 



 Notify laboratory staff of incoming projects and sample delivery 
schedules. 



 Investigate problems with samples and containers received from the field. 



 Review sample login sheets. 



 Monitor analytical work progress, provide clients with project status, and 
ensure timely delivery of reports. 



 Notify clients of project-related nonconformances, changes, or difficulties 
encountered during analysis. 



 Assist clients with technical questions and coordinate communication with 
the laboratory staff regarding technical issues. 



 Conduct completeness review of all reports generated for the project. 



 Approve final reports, as designated by the Laboratory Director. 



 Coordinate subcontract work. 



 Resolve service issues and maintain client satisfaction. 



 Prepare price quotes or project bids. 
 



4.2.10 Sample Control Department Manager  
 
The Sample Control Department Manager is responsible for the daily 
activities within the Sample Control department.  The Sample Control 
Department Manager reports directly to the Operations Manager.   
 
The Sample Control Department Manager shall: 



 Supervise the department’s laboratory operations including, but not 
limited to, courier scheduling, initiation of container lot testing, sample 
container order preparation, sample receiving and tracking, shipping, and 
login. 



 Ensure that all tasks performed by the department are conducted 
according to the requirements of the QAM, laboratory SOPs, policies, and 
QAPPs (if applicable). 
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 Perform frequent SOP reviews to ensure that current practices are 
consistent with the published SOP.  Changes in procedures or deviations 
from the SOP must be immediately reported to the Operations Manager 
and the QA Manager for approval and update to the applicable SOP.   



 Assist PMs and analysts in resolving inconsistencies and problems with 
samples received. 



 Assist in routing workshare and subcontract analyses. 



 Report nonconforming situations to the Operations Manager and the QA 
Manager. 



 Provide written responses to external and internal audit issues. 



 Identify, initiate, and implement corrective actions through root-cause 
analysis and investigations. 



 Ensure all logbooks are reviewed, maintained current, and are properly 
labeled or archived. 



 
4.2.11 Sample Control Technician  



 
The Sample Control Technician is responsible for sample container order 
preparation, sample receiving and tracking, shipping, and login.  The Sample 
Control Technician reports directly to the Sample Control Department 
Manager.   
 
The Sample Control Technician shall:  



 Conform to proper sample acceptance policies, sample receipt 
procedures, sample preservation, sample container order preparation, 
and shipment, as defined in the QAM, laboratory SOPs, policies, and 
QAPPs (if applicable).   



 Ensure that all procedures related to sample control are timely and 
completely documented, with integrity and accuracy.     



 Report changes or deviations from the SOPs to the Sample Control 
Department Manager, who will then report the changes or deviations to 
the Operations Manager and the QA Manager. 



 Login client and QC (e.g., MDL study, PT, and storage blank) samples. 



 Communicate with PMs and initiate NCMs for any anomalies or 
deficiencies identified during sample receipt. 



 Identify, initiate, and implement corrective actions through root-cause 
analysis and investigation. 



 Suggest process improvements to the Sample Control Department 
Manager.   



 Monitor, calibrate, and maintain support laboratory equipment such as 
refrigerators, freezers, and water systems, as necessary. 
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 Secure sample storage and preservation, and review storage monitoring 
records. 



 Route workshare and subcontract analyses. 



 Assist with sample disposal. 
 
4.2.12 Environmental Health and Safety Coordinator 



 
The EH&S Coordinator ensures that systems are maintained for the safe 
operation of the laboratory.  The EH&S Coordinator reports directly to the 
Laboratory Director and to Corporate EH&S, for advice and resources.     
 
The EH&S Coordinator shall: 



 Conduct ongoing and necessary safety training for current and new 
employees.   



 Assist in developing and maintaining the Chemical Hygiene/Safety 
Manual. 



 Oversee the inspection and maintenance of general safety equipment 
(e.g., fire extinguishers, safety showers, eyewash fountains, etc.) and 
ensure prompt repairs when needed. 



 Supervise and schedule fire drills and emergency evacuation drills. 



 Ensure that general protective equipment are available when needed. 



 Assist in the internal and external coordination of the medical 
consultation/monitoring program conducted by TestAmerica’s medical 
consultants. 



 Oversee hazardous waste accumulation and disposal, and maintain all 
hazardous waste-related documentation such as manifests, biennial 
reports, and waste profiles. 



 
4.3 DEPUTIES 



 
The following table defines who assumes the responsibilities of key personnel in their 
absence: 
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Table 4-1.  Key Personnel and Deputies 
 



Key Personnel Deputy1 
Laboratory Director2 Operations Manager 
QA Manager Senior QA Specialist 
Operations Manager Laboratory Director 
Department Manager Department Group Leader 
Manager of Project Management Senior Project Manager 
EH&S Coordinator Laboratory Director 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
1 The assigned deputy for each key person is another full-time staff member, at the laboratory, who meets the 
qualifications of the key person whose functions they would perform in their absence. 



2 If the Laboratory Director will be absent for more than 65 consecutive calendar days, the regulatory agencies shall 
be notified in writing.  
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Figure 4-1. Corporate and Laboratory Organization Charts  
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TestAmerica Irvine 
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SECTION 5 
 



QUALITY SYSTEM 
 



5.1 QUALITY POLICY STATEMENT 
 
It is TestAmerica’s Policy to:  



 Provide data of known quality to its clients by adhering to approved methodologies, 
regulatory requirements, and the QA/QC protocols.  



 Effectively manage all aspects of the laboratory and business operations by the 
highest ethical standards.   



 Continually improve systems and provide support to quality improvement efforts in 
laboratory, administrative, and managerial activities. TestAmerica recognizes that the 
implementation of a QA program requires management’s commitment and support 
as well as the involvement of the entire staff. 



 Provide clients with the highest level of professionalism and the best service 
practices in the industry. 



 Comply with ISO/IEC 17025:2005(E) and the 2009 TNI Standard. 



 Continually improve the effectiveness of the management system.      
 



Every staff member at the laboratory plays an integral part in QA and is held responsible 
and accountable for the quality of their work. It is, therefore, required that all laboratory 
staff are trained and agree to comply with applicable procedures and requirements 
established by this document. 



 
5.2 ETHICS AND DATA INTEGRITY 



 
TestAmerica is committed to ensuring the integrity of its data and meeting the quality 
needs of its clients.  The elements of TestAmerica’s Ethics and Data Integrity Program 
include: 



 An Ethics Policy (Corporate Legal Document No. CW-L-P-004) and Employee Ethics 
Statements 



 ECOs 



 A Training Program 



 Self-governance through disciplinary action for violations 



 A confidential mechanism for anonymously reporting alleged misconduct and a 
means for conducting internal investigations of all alleged misconduct (Corporate 
Legal SOP No. CW-L-S-002) 



 Procedures and guidance for recalling data, if necessary (Corporate Legal SOP No. 
CW-L-S-002) 



 Effective external and internal monitoring system that includes procedures for 
internal audits (Section 15) 
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 Producing results that are accurate and include QA/QC information that meets 
client’s pre-defined DQOs 



 Presenting services in a confidential, honest, and forthright manner 



 Providing employees with guidelines and an understanding of the Ethical and Quality 
Standards of our industry 



 Operating our facilities in a manner that protects the environment and the health and 
safety of employees and the public 



 Obeying all pertinent federal, state, and local laws and regulations, and 
encouragement to other members of our industry to do the same  



 Educating clients as to the extent and kinds of services available 



 Asserting competency only for work for which adequate personnel and equipment 
are available and for which adequate preparation has been made  



 Promoting the status of environmental laboratories, their employees, and the value of 
services rendered by them 



 
5.3 QUALITY SYSTEM DOCUMENTATION 



 
The laboratory’s Quality System is communicated through a variety of documents: 



 QAM – Each laboratory has a laboratory-specific QAM. 



 Corporate SOPs and Policies – Corporate SOPs and Policies are developed for use 
by all relevant laboratories.  They are incorporated into the laboratory’s normal SOP 
distribution, training, and tracking system. Corporate SOPs may be general or 
technical. 



 Work Instructions – Subsets of procedural steps, tasks, or forms associated with an 
operation of a management system (e.g., checklists, pre-formatted bench sheets, 
forms). 



 Laboratory SOPs – General and Technical 



 Laboratory QA/QC Policy Memoranda 
 QAS – Controlled documents that list client-specific project requirements.  The QAS 



can be supplemented with Work Instructions, if necessary. 



 
5.3.1 Order of Precedence 



 
In the event of a conflict or discrepancy between policies, the order of 
precedence is as follows: 



 CQMP  



 Corporate SOPs and Policies 



 Laboratory QA/QC Policy Memoranda 
 Laboratory QAM 



 Laboratory SOPs and Policies 
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 Other (Work Instructions, memos, flow charts, QAS, etc.) 
 



Note:  The laboratory has the responsibility and authority to operate in  
compliance with regulatory requirements of the jurisdiction in which 
the work is performed.  Where the CQMP conflicts with those 
regulatory requirements, the regulatory requirements of the 
jurisdiction shall hold primacy.  The laboratory QAM shall take 
precedence over the CQMP in those cases. 



 
5.4 QA/QC OBJECTIVES FOR THE MEASUREMENT OF DATA 



 
QA and QC are activities undertaken to achieve the goal of producing data that 
accurately characterize the sites or materials that have been sampled.   
 
QA is generally understood to be more comprehensive than QC.  QA can be defined as 
the integrated system of activities that ensures that a product or service meets defined 
standards. 



 
QC is generally understood to be limited to the analyses of samples and to be 
synonymous with the term “analytical quality control.”  QC refers to the routine 
application of statistically based procedures to evaluate and control the accuracy of 
results from analytical measurements.  The QC program includes procedures for 
estimating and controlling precision and bias, and for determining RLs. 



 
RFPs and QAPPs provide a mechanism for the client and the laboratory to discuss the 
DQOs in order to ensure that analytical services closely correspond to client needs.  The 
client is responsible for developing the QAPP.  In order to ensure the ability of the 
laboratory to meet the DQOs specified in the QAPP, clients are advised to allow time for 
the laboratory to review the QAPP before being finalized.  Additionally, the laboratory will 
provide support to the client for developing the sections of the QAPP that concern 
laboratory activities. 
 
Historically, laboratories have described their QC objectives in terms of precision, 
accuracy, representativeness, comparability, completeness, selectivity, and sensitivity 
(PARCCSS). 



 
5.4.1 Precision 



 
The laboratory objective for precision is to meet the performance for precision 
demonstrated for the methods on similar samples and to meet DQOs of the 
EPA and/or other regulatory programs.  Precision is defined as the degree of 
reproducibility of measurements under a given set of analytical conditions 
(exclusive of field sampling variability).  Precision is documented on the basis 
of replicate analysis, usually duplicate, MSD, or LCSD samples.   



 
5.4.2 Accuracy 



 
The laboratory objective for accuracy is to meet the performance for accuracy 
demonstrated for the methods on similar samples and to meet DQOs of the 
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EPA and/or other regulatory programs.  Accuracy is defined as the degree of 
bias in a measurement system.  Accuracy may be documented through the 
use of LCS and/or MS.  A statement of accuracy is expressed as an interval 
of acceptance recovery about the mean recovery.   



 
5.4.3 Representativeness 



 
The laboratory objective for representativeness is to provide data which is 
representative of the sampled medium.  Representativeness is defined as the 
degree to which data represent a characteristic of a population or set of 
samples and is a measurement of both analytical and field sampling 
precision.  The representativeness of the analytical data is a function of the 
procedures used in procuring and processing the samples.  
Representativeness can be documented by the RPD between separately 
procured, but otherwise identical samples or sample aliquots. 



 
The representativeness of the data from the sampling sites depends on both 
the sampling procedures and the analytical procedures.  The laboratory may 
provide guidance to the client regarding proper sampling and handling 
methods in order to assure the integrity of the samples. 



 
5.4.4 Comparability 



 
The comparability objective is to provide analytical data for which the 
accuracy, precision, representativeness, and RL statistics are similar to these 
quality indicators generated by other laboratories for similar samples, and 
data generated by the laboratory over time. 



 
The comparability objective is documented by inter-laboratory studies carried 
out by regulatory agencies or carried out for specific projects or contracts, by 
comparison of periodically generated statements of accuracy, precision, and 
RLs, with those of other laboratories. 



 
5.4.5 Completeness 



 
The completeness objective for data is 90% (or as specified by a particular 
project), expressed as the ratio of the valid data to the total data over the 
course of the project.  Data will be considered valid if they are adequate for 
their intended use.  Data usability will be defined in a QAPP, project scope, or 
regulatory requirement.  Data validation is the process for reviewing data to 
determine its usability and completeness.  If the completeness objective is 
not met, actions will be taken internally and with the data user to improve 
performance.  This may take the form of an audit to evaluate the 
methodology and procedures as possible sources for the difficulty or may 
result in a recommendation to use a different method. 



 
5.4.6 Selectivity 
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Selectivity is defined as the capability of a test method or instrument to 
respond to a target substance or constituent in the presence of non-target 
substances.  Target analytes are separated from non-target constituents and 
subsequently identified/detected through one or more of the following, 
depending on the analytical method:  extractions (separation), digestions 
(separation), interelement corrections (separation), use of matrix modifiers 
(separation), specific retention times (separation and identification), 
confirmations with different columns or detectors (separation and 
identification), specific wavelengths (identification), specific mass spectra 
(identification), specific electrodes (separation and identification), etc.  



 
5.4.7 Sensitivity 



 
Sensitivity refers to the amount of analyte necessary to produce a detector 
response that can be reliably detected (the MDL) or quantified (the RL).  



 
5.5 CRITERIA FOR QUALITY INDICATORS 



 
The laboratory maintains the precision and accuracy acceptability limits for performed 
analyses using the Analysis/Matrix table in the LIMS.  This table includes an effective 
date, is updated each time new limits are generated, and is managed by the laboratory’s 
QA department.  Unless otherwise noted, limits within these tables are laboratory-
generated.  Some acceptability limits are derived from EPA methods when they are 
required.  Where EPA method limits are not required, the laboratory has developed limits 
from evaluation of data from similar matrices.  Criteria for development of control limits 
are contained in laboratory SOP No. IR-QA-CNTRLIM.  
 



5.6 STATISTICAL QUALITY CONTROL 
 
Statistically-derived precision and accuracy limits are required by selected methods 
(such as SW-846) and programs.  The laboratory routinely utilizes statistically-derived 
limits to evaluate method performance and determine when corrective action is 
appropriate.  The analysts are instructed to use the current limits in the LIMS (dated and 
approved by the QA Manager).  All historical limits can be queried from the LIMS using 
the “Historical” feature.  If a method defines the QC limits, the method limits are used.   



 
If a method requires the generation of historical limits, the laboratory develops such 
limits from recent data in the QC database of the LIMS, following the guidelines 
described in Section 24.  All calculations and limits are documented and dated when 
approved and effective.  On occasion, clients request contract-specified limits for a 
specific project. 



 
Current QC limits are entered and maintained in the LIMS analyte database.  As sample 
results and the related QC are entered into LIMS, the sample QC values are compared 
with the limits in LIMS to determine if they are within the acceptable range.  The analyst 
then evaluates if the sample needs to be rerun or re-extracted/rerun or if an NCM must 
be generated to explain the reason for the QC outlier and the corrective action 
performed.  
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5.6.1 QC Charts 
 
When QC limits are calculated, QC charts are generated showing warning 
and control limits for the purpose of evaluating trends.  The QA Manager 
evaluates these trends to determine if adjustments need to be made to the 
current QC limits or if a need for corrective action is indicated.  All findings 
are documented and kept on file.  Refer to laboratory SOP No. IR-QA-
CNTRLIM for more details regarding generation of control limits and 
development of control charts.  



  
5.7 QUALITY SYSTEM METRICS 



 
In addition to the QC parameters discussed above, the entire quality system is evaluated 
on a monthly basis through the use of specific metrics (refer to Section 16).  These 
metrics are used to drive continuous improvement in the laboratory’s Quality System.  
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SECTION 6 
 



DOCUMENT CONTROL 
 
6.1 OVERVIEW 



 
The QA department is responsible for the control of documents used in the laboratory to 
ensure that approved and up-to-date documents are in circulation and out-of-date 
(obsolete) documents are archived or destroyed.  The following documents, at a 
minimum, must be controlled: 



 Laboratory QAM 



 Laboratory SOPs 



 Laboratory Policies 



 Work Instructions and Forms 



 QAS 



 Corporate Policies and Procedures distributed outside the Intranet  
 



Corporate Quality posts Corporate Manuals, SOPs, Policies, Work Instructions, White 
Papers, and Training Materials on the company Intranet site.  These Corporate 
documents are only considered controlled when they are read on the Intranet site.  
Printed copies are considered uncontrolled unless the laboratory physically distributes 
them as controlled documents.  A detailed description of the procedure for issuing, 
authorizing, controlling, distributing, and archiving Corporate documents is found in 
Corporate SOP No. CW-Q-S-001.  The laboratory’s internal document control procedure 
is defined in SOP No. IR-QA-DOC.   
 
The laboratory posts SOPs and Policies on the local QA server.  These documents are 
only considered controlled when they are read on the local QA server.  Access to these 
documents via the local QA server is restricted to viewing only; documents cannot be 
printed.  Additionally, copying of these documents is prohibited.  The QA department will 
provide an uncontrolled copy (watermarked or labeled as “Uncontrolled”) upon request.   
 
The QA department also maintains access to various references and document sources 
integral to the operation of the laboratory.  This includes reference methods and 
regulations.  Instrument manuals (hardcopies or electronic copies) are also maintained 
by the laboratory.  



 
The laboratory maintains control of records for raw analytical data and supporting 
records such as audit reports and responses, logbooks, training files, MDL studies, PT 
studies, certifications and related correspondence, and NCMs.  Raw analytical data 
consists of bound logbooks, instrument printouts, any other notes, magnetic media, 
electronic data, and final reports.   



 
6.2 DOCUMENT APPROVAL AND ISSUE 



 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 37 of 179



 



Company Confidential & Proprietary 



The pertinent elements of a document control system for each document include a 
unique document title and number, pagination, the total number of pages of the item or 
an ‘end of document’ page, the effective date, the revision number, and the laboratory’s 
name.  The QA department is responsible for the maintenance of this system. 



 
Controlled documents are authorized by the QA department.  In order to develop a new 
document, a Department Manager or Supervisor submits a draft (hardcopy or electronic) 
to the QA department for suggestions and approval before use.  Upon approval, the QA 
department adds the identifying version information to the document and retains that 
document as the official document on file.  That document is then provided to all 
applicable operational units (may include electronic access).   Controlled documents are 
identified as such and records of their distribution are kept by the QA department.  
Document control may be achieved by either electronic or hardcopy distribution. 



 
The QA department maintains a list of the official versions of controlled documents.  



 
Quality system policies and procedures will be reviewed at a minimum of every two 
years and revised as appropriate.  Quality system policies and procedures that affect 
Drinking Water projects will be reviewed annually and revised as appropriate.  Changes 
to documents occur when a procedural change warrants.  



 
6.3 PROCEDURES FOR DOCUMENT CONTROL POLICY 



 
For changes to the QAM, refer to the procedures discussed in Section 3.4.  For changes 
to SOPs, refer to laboratory SOP No. IR-QA-DOC.   
 
Forms, worksheets, Work Instructions, and information are organized by department in 
the local QA server. 



   
Uncontrolled copies must not be used within the laboratory.  
 
Subsequent employee training in these documents is discussed in laboratory SOP No. 
IR-QA-TRAIN. 



 
6.4 OBSOLETE DOCUMENTS 



 
All invalid or obsolete documents are removed, or otherwise prevented from unintended 
use, using specific procedures as described above.  In general, obsolete documents are 
collected from employees according to distribution lists (if applicable) and are marked 
obsolete on the cover or destroyed.  At least one copy of the obsolete document is 
archived for the retention period described in Section 14.  
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SECTION 7 
 



SERVICE TO THE CLIENT 
 
7.1 OVERVIEW 



 
The laboratory has established procedures for the review of work requests and 
contracts, oral or written.  The procedures include evaluation of the laboratory’s 
capability and resources to meet the contract’s requirements within the requested time 
period.  All requirements, including the methods to be used, must be adequately defined, 
documented, and understood.  For many environmental sampling and analysis 
programs, testing design is site- or program-specific and does not necessarily “fit” into a 
standard laboratory service or product.  It is the laboratory’s intent to provide both 
standard and customized environmental laboratory services to our clients.     



 
A thorough review of technical and QC requirements contained in contracts is performed 
to ensure project success.  The appropriateness of requested methods, and the 
laboratory’s capability to perform them must be established.  Projects, proposals, and 
contracts are reviewed for adequately defined requirements and the laboratory’s 
capability to meet those requirements.  Alternate test methods that are capable of 
meeting the client’s requirements may be proposed by the laboratory.  A review of the 
laboratory’s capability to analyze non-routine analytes is also part of this review process. 



 
All projects, proposals, and contracts are reviewed for the client’s requirements in terms 
of compound lists, test methodology requested, sensitivity (detection and reporting 
levels), accuracy (percent recovery), and precision requirements (RPD).  The reviewer 
ensures that the laboratory’s test methods are suitable to achieve these requirements 
and that the laboratory holds the appropriate certifications and approvals to perform the 
work.  The laboratory and any potential subcontract laboratories must be certified, as 
required, for all proposed tests.   



 
The laboratory must determine if it has the necessary physical, personnel, and 
information resources to meet the contract, and if the personnel have the expertise 
needed to perform the testing requested.  Each proposal is checked for its impact on the 
capacity of the laboratory’s equipment and personnel.  As part of the review, the 
proposed TAT will be checked for feasibility. 



 
Electronic or hardcopy deliverable requirements are evaluated against the laboratory’s 
capacity for production of the documentation. 



 
If the laboratory cannot provide all services but intends to subcontract such services, 
whether to another TestAmerica facility or to an outside firm, this will be documented 
and discussed with the client prior to contract approval.  Refer to Section 8 for 
subcontracting procedures. 



 
The laboratory informs the client of the results of the review if it indicates any potential 
conflict, deficiency, lack of accreditation, or inability of the laboratory to complete the 
work satisfactorily. Any discrepancy between the client’s requirements and the 
laboratory’s capability to meet those requirements is resolved in writing before 
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acceptance of the contract.  It is necessary that the contract be acceptable to both the 
laboratory and the client.  Amendments initiated by the client and/or TestAmerica, are 
documented in writing.  



 
All contracts, QAPPs, SAPs, contract amendments, and documented communications 
become part of the project record.   



 
The same contract review process used for the initial review is repeated when there are 
amendments to the original contract by the client, and the participating personnel are 
informed of the changes. 



 
7.2 REVIEW SEQUENCE AND KEY PERSONNEL 



 
Appropriate personnel will review the work request at each stage of evaluation. 



  
For routine projects and other simple tasks, a review by the PM is considered adequate.  
The PM confirms that the laboratory has any required certifications, that it can meet the 
client’s data quality and reporting requirements and that the laboratory has the capacity 
to meet the client’s TAT needs.  It is recommended that, where there is a sales person 
assigned to the account, an attempt should be made to contact that sales person to 
inform them of the incoming samples.   



 
For new, complex, or large projects, the proposed contract is given to the Sales Director, 
who will decide which laboratory will receive the work based on the scope of work and 
other requirements, including certification, testing methodology, and available capacity to 
perform the work.  The contract review process is outlined in Corporate Legal Document 
No. CA-L-P-002. 



 
This review encompasses all facets of the operation.  The scope of work is distributed to 
the appropriate personnel (not necessarily in the order below) as needed, based on 
scope of contract, to evaluate all of the requirements shown above:  



 Contract Administrator  



 VP of Operations 



 Laboratory Operations Manager 



 Laboratory Manager of Project Management 



 Laboratory PM 



 Laboratory and/or Corporate Technical Managers 



 Laboratory and/or Corporate IT 



 AEs  



 Laboratory and/or Corporate Quality  



 Laboratory and/or Corporate EH&S 



 Laboratory Director - reviews the formal laboratory quote and makes final 
acceptance for their facility 
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The Sales Director, Contract Administrator, AE, or Client Relations Manager then 
submits the final proposal to the client.  
 
In the event that one of the above personnel is not available to review the contract, his or 
her backup will fulfill the review requirements.  
 
The Contracts department maintains copies of all signed contracts.  A copy is also kept 
with the assigned laboratory PM.   



 
7.3 DOCUMENTATION 



 
Appropriate records are maintained for every contract or work request.  All stages of the 
contract review process are documented and include records of any significant changes.  
These records are kept on file with the assigned laboratory PM. 



 
The contract will be distributed to and maintained by the appropriate sales/marketing 
personnel and the AE. A copy of the contract and formal quote will be filed with the 
laboratory PM and the Laboratory Director. 



 
Records are maintained of pertinent discussions with a client relating to the client’s 
requirements or the results of the work during the period of execution of the contract.  
The PM keeps a phone log or e-mail documentation of conversations with the client.  
These records are stored with the project or client folder, as appropriate, and become 
part of the project records. 
 
7.3.1 Project-Specific Quality Planning 



 
Communication of contract-specific technical and QC criteria is an essential 
activity in ensuring the success of site-specific testing programs.  To achieve 
this goal, the laboratory assigns a PM to each client.  It is the PM’s and the 
Technical Manager’s responsibility to ensure that project-specific technical 
and QC requirements are effectively evaluated and communicated to the 
laboratory personnel before and during the project.  QA department 
involvement may be needed to assist in the evaluation of custom QC 
requirements. 



 
PMs are the primary client contact and they ensure resources are available to 
meet project requirements.  Although PMs do not have direct reports or staff in 
production, they coordinate opportunities and work with laboratory management 
and supervisory staff to ensure available resources are sufficient to perform 
work for the client’s project.  Project Management is positioned between the 
client and the laboratory resources. 



 
The laboratory has established procedures in order to ensure that 
communication is inclusive and effective.  These include, but are not limited 
to, use of project memos and QAS; discussion/notification during daily 
production meetings; conducting meetings with the project teams; and/or 
conducting start-up meetings between the laboratory personnel and the 
client.   
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Whenever a new or revised technical SOP or SOP Change Form is issued, QA 
will notify all PMs if there are any changes that will affect how final results will be 
reported compared to the previous revision.  QA and the PM will work together 
to ensure the client is properly notified of the change.  Changes in a technical 
SOP that should be considered with regards to impact on client data include, 
but are not limited to: 
 



 Increase in RL 



 Deletion of target analytes from a method 



 Change in method name or method reference e(e.g., 8260B to 8260C) 



 Change in how target analytes are qualitatively or quantitatively 
determined (e.g., how peaks are identified, how integrations are 
performed) 



 
During the project, any change that may occur within an active project is agreed 
upon between the client/regulatory agency and the PM/laboratory.  These 
changes (e.g., use of a non-standard method or modification of a method) and 
approvals must be documented prior to implementation.  Documentation 
pertains to any document, e.g., letter, e-mail, variance, contract addendum, 
which has been signed by both parties. 



 
Such changes are also communicated to the laboratory, as stated above.  
Project notes are updated.  After the modification is implemented into the 
laboratory process, documentation of the modification is made in the case 
narrative of the data report(s). 
 
The laboratory strongly encourages client visits to the laboratory and for 
formal/informal information sharing session with employees in order to 
effectively communicate ongoing client needs as well as project-specific 
details for customized testing programs. 
 



7.4 SPECIAL SERVICES 
 
The laboratory cooperates with clients and their representatives to monitor the 
laboratory’s performance in relation to work performed for the client. It is the laboratory’s 
goal to meet all client requirements in addition to statutory and regulatory requirements. 
The laboratory has procedures to ensure confidentiality to clients (Sections 15 and 25).  



 
The laboratory’s standard procedures for reporting data are described in Section 25. 
Special services are also available and provided upon request.  These services include: 



 Reasonable access for our clients or their representatives to the relevant areas of 
the laboratory for the witnessing of tests performed for the client.  



 Assist client-specified third party data validators, as specified in the client’s contract.  



 Supplemental information pertaining to the analysis of their samples.   
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Note:  An additional charge may apply for additional data/information that was not 
requested prior to the time of sample analysis or previously agreed upon.   



 
7.5 CLIENT COMMUNICATION 



 
PMs are the primary communication link to the clients.  They shall inform their clients of 
any delays in project completion as well as any nonconformances in either sample 
receipt or sample analysis.  Project Management will maintain ongoing client 
communication throughout the entire client project.  



 
The Laboratory Director, QA Manager, and Technical Manager are available to discuss 
any technical questions or concerns that the client may have.  



 
7.6 REPORTING 



 
The laboratory works with our clients to produce any special communication reports 
required by the contract.  



 
7.7 CLIENT SURVEYS 



 
The laboratory assesses both positive and negative client feedback.  The results are 
used to improve overall laboratory quality and client service. 



 
TestAmerica’s Sales and Marketing teams periodically develop laboratory- and client-
specific surveys to assess client satisfaction.  
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SECTION 8 
 



SUBCONTRACTING OF TESTS 
 



8.1 OVERVIEW 
 
For the purpose of this QAM, the phrase “subcontract laboratory” refers to a laboratory 
external to the TestAmerica laboratories.  The phrase “worksharing” refers to internal 
transfers of samples between the TestAmerica laboratories.  The term outsourcing refers 
to the act of subcontracting tests.  



 
When contracting with our clients, the laboratory makes commitments regarding the 
services to be performed and the data quality for the results to be generated.  When 
the need arises to outsource testing for our clients because of project scope, changes 
in laboratory capabilities, capacity, or unforeseen circumstances, we must be assured 
that the subcontractors or worksharing laboratories understand the requirements and 
will meet the same commitments we have made to the client.  Refer to Corporate 
Legal Document No. CA-L-S-002.  



 
When outsourcing analytical services, the laboratory will assure, to the extent necessary, 
that the subcontract or worksharing laboratory maintains a program consistent with the 
requirements of this document, the requirements specified in TNI/ISO 17025 and/or the 
client’s QAPP.  All QC guidelines specific to the client’s analytical program are 
transmitted to the subcontractor and agreed upon before sending the samples to the 
subcontract facility.  Additionally, work requiring accreditation will be placed with an 
appropriately accredited laboratory.  The laboratory performing the subcontracted work 
will be identified in the final report, as will non-TNI accredited work where required.  



 
PMs and AEs for the Export Lab (TestAmerica laboratory that transfers samples to 
another laboratory) are responsible for obtaining client approval prior to subcontracting 
any samples.  The laboratory will advise the client of a subcontract arrangement in 
writing and, when possible, approval from the client shall be retained in the client folder 
or project folder.  Standard TestAmerica Terms & Conditions include the flexibility to 
subcontract samples within the TestAmerica laboratories.  Therefore, additional advance 
notification to clients for intra-laboratory subcontracting is not necessary unless 
specifically required by a client contract.                  



 
Note:  In addition to the client, some regulatory agencies (e.g., USDA) or contracts, may 



require notification prior to placing such work.   
 



8.2 QUALIFYING AND MONITORING SUBCONTRACTORS 
 
Whenever a PM (or AE) becomes aware of a client requirement or laboratory need 
where samples must be outsourced to another laboratory, the other laboratory shall be 
selected based on the following:  



 The first priority is to attempt to place the work in a qualified TestAmerica laboratory. 



 Firms specified by the client for the task.  Documentation that a subcontractor was 
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designated by the client must be maintained with the project file. This documentation 
can be as simple as placing a copy of an e-mail from the client in the client folder or 
project folder. 



 Firms listed as pre-qualified and currently under a subcontract with TestAmerica.  A 
listing of all approved subcontract laboratories is available on the TestAmerica 
Intranet site.  Supporting documentation is maintained by Corporate offices and by 
the TestAmerica laboratory originally requesting approval of the subcontract 
laboratory.  Verify necessary accreditation, where applicable (e.g., TNI, A2LA, or 
State certification). 



 Firms identified in accordance with the company’s Small Business Subcontracting 
program as small, women-owned, veteran-owned, and/or minority-owned 
businesses. 



 TNI or A2LA accredited laboratories. 
 Firms selected must hold the appropriate certification to perform the work required. 



 
All TestAmerica laboratories are pre-qualified for worksharing provided they hold the 
appropriate accreditations, can adhere to the project/program requirements, and the 
client approved sending samples to that laboratory.  The client must provide 
acknowledgment that the samples can be sent to that laboratory (an e-mail is sufficient 
documentation or if acknowledgment is verbal, the date, time, and name of person 
providing acknowledgment must be documented).  The originating laboratory is 
responsible for communicating all technical, quality, and deliverable requirements as 
well as other contract needs.   



 
When the potential subcontract laboratory has not been previously approved, AEs or 
PMs may nominate a laboratory as a subcontractor based on need. The decision to 
nominate a laboratory must be approved by the Laboratory Director.  The Laboratory 
Director requests that the QA Manager begin the process of approving the subcontract 
laboratory, as outlined in Corporate Legal Document No. CA-L-S-002 on subcontracting.  
The client must provide acknowledgment that the samples can be sent to that laboratory 
(an e-mail is sufficient documentation or if acknowledgment is verbal, the date, time, and 
name of person providing acknowledgment must be documented).   



 
8.2.1 Once the appropriate accreditation and legal information is received by the 



laboratory, it is evaluated for acceptability (where applicable) and forwarded 
to the Corporate QIM for review.  Once all documents are reviewed for 
completeness, the Corporate QIM will forward the documents to the 
Purchasing Manager for formal signature and contracting with the laboratory.  
The approved vendor will be added to the approved subcontractor list on the 
Intranet site and the Finance Group is concurrently notified for JD Edwards 
assignment.    



 
8.2.2 The client will assume responsibility for the quality of the data generated from 



the use of a subcontractor they have requested the laboratory to use.  The 
qualified subcontractors on the Intranet site are known to meet minimal 
standards.  TestAmerica does not certify laboratories.  The subcontractor is 
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on our approved list and can only be recommended to the extent that we 
would use them.  



 
8.2.3 The status and performance of qualified subcontractors will be monitored 



periodically by the Corporate Contracts and/or Quality departments.  Any 
problems identified will be brought to the attention of TestAmerica’s 
Corporate Finance or Corporate Quality personnel.  



 Complaints shall be investigated.  Documentation of the complaint, 
investigation, and corrective action will be maintained in the 
subcontractor’s file on the Intranet site.  Complaints must be posted using 
the Vendor Performance Report. 



 Information must be updated on the Intranet when new information is 
received from the subcontract laboratories. 



 Subcontractors in good standing will be retained on the Intranet listing.  
The QA Manager will notify all TestAmerica laboratories, Corporate 
Quality, and Corporate Contracts if any laboratory requires removal from 
the Intranet site.  This notification will be posted on the Intranet site and e-
mailed to all Laboratory Directors, QA Managers, and Sales personnel.  



 
8.3 OVERSIGHT AND REPORTING 



 
The PM must request that the selected subcontractor be presented with a subcontract, if 
one is not already executed between the laboratory and the subcontractor.  The 
subcontract must include terms which flow down the requirements of our clients, either in 
the subcontract itself or through the mechanism of jobs relating to individual projects.  A 
standard subcontract and the Laboratory Subcontractor Vendor Package (posted on the 
Intranet) can be used to accomplish this, and Corporate Counsel can tailor the document 
or assist with negotiations, if needed.  The PM (or AE) responsible for the project must 
advise and obtain client consent to the subcontract as appropriate, and provide the 
scope of work to ensure that the proper requirements are made a part of the subcontract 
and are made known to the subcontractor. 



 
Prior to sending samples to the subcontract laboratory, the PM confirms their 
certification status to determine if it is current and scope-inclusive.  The information is 
documented in a Subcontracted Sample Form (Figure 8-1) and the form is retained in 
the client folder or project folder.  For TestAmerica laboratories, certifications can be 
viewed on the company’s TotalAccess Database.  



 
The Sample Control department is responsible for ensuring compliance with QA 
requirements and applicable shipping regulations when shipping samples to a 
subcontract laboratory.  



 
All subcontracted samples must be accompanied by a TestAmerica COC form.  A copy 
of the original COC sent by the client must also be included with all samples 
subcontracted within TestAmerica.  Client COCs are only forwarded to external 
subcontractors when samples are shipped directly from the project site to the 
subcontract laboratory.  Under routine circumstances, client COCs are not provided to 
external subcontractors. 
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Through communication with the subcontract laboratory, the PM monitors the status of 
the subcontracted analyses, facilitates successful execution of the work, and ensures 
the timeliness and completeness of the analytical report. 



 
Non-TNI accredited work must be identified in the subcontractor’s report as appropriate.  
If accreditation is not required, the report does not need to include this information.  



 
Reports submitted from subcontract laboratories are not altered and are included in their 
original form in the final project report.  This clearly identifies the data as being produced 
by a subcontract laboratory.  If subcontract laboratory data is incorporated into the 
originating laboratory’s EDD (i.e., imported), the report must explicitly indicate which 
laboratory produced the data for which methods and samples.  A copy of the subcontract 
laboratory’s report must be included in the originating laboratory’s final report, regardless 
of whether the subcontract laboratory’s results are incorporated into the originating 
laboratory’s report. 



 
Note:  The results submitted by a TestAmerica workshare laboratory may be     



transferred electronically and the results reported by the TestAmerica 
worksharing laboratory are identified on the final report.  The report must 
explicitly indicate which laboratory produced the data and for which methods and 
samples. The final report must include a copy of the completed COC for all 
worksharing reports.  



 
8.4 CONTINGENCY PLANNING 



 
The Laboratory Director may waive the full qualification of a subcontractor process 
temporarily to meet emergency needs; however, this decision and justification must be 
documented in the client files or project files and the Purchase Order Terms and 
Conditions For Subcontracted Laboratory Services must be sent with the samples and 
COC.  In the event this provision is utilized, the laboratory (e.g., PM) will be required to 
verify and document the applicable accreditations of the subcontractor.  All other quality 
and accreditation requirements will still be applicable, but the subcontractor need not 
have signed a subcontract with TestAmerica at this time.  The comprehensive approval 
process must then be initiated within 30 calendar days of subcontracting. 
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Figure 8-1. 



 
Example  -  Subcontracted Sample Form 



 
 



Date/Time:     ______________________________________ 
 
Subcontracted Laboratory Information: 
 



 Subcontractor’s Name:   _
 



 Subcontractor Point of Contact:  ______________________________________ 
 



 Subcontractor’s Address:  ______________________________________ 
 



 Subcontractor’s Phone:   ______________________________________ 
 



 Analyte/Method:   ______________________________________ 
 



 Certified for State of Origin:  ______________________________________ 
 



 TNI Certified:    Yes________________No_________________ 
 



 USDA Permit ( __Domestic __ Foreign) Yes________________No_________________ 
 



 A2LA (or ISO 17025) Certified:  Yes________________No_________________ 
 



 CLP-like Required:   Yes________________No_________________ 
(Full doc required) 
 



 Requested Sample Due Date:  ______________________________________ 
(Must be put on COC) 
 



 Client POC Approval on file to Subcontract Yes________________No_________________ 
Samples to Sub Laboratory 
 



Project Manager:  ______________________________________ 
 
Laboratory Sample # Range: ______________________________________ 
(Only of Subcontracted Samples) 
 
Laboratory Project Number (Billing Control #): ______________________________________ 
 
All subcontracted samples are to be sent via bonded carrier and Priority Overnight.  Please attach 
tracking number below and maintain these records in the project files. 
 
 
 
PM Signature_________________________________________Date___________________________ 
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SECTION 9 
 



PURCHASING SERVICES AND SUPPLIES 
  



9.1 OVERVIEW 
 
Evaluation and selection of suppliers and vendors is performed, in part, on the basis of 
the quality of their products, their ability to meet the demand for their products on a 
continuous and short-term basis, the overall quality of their services, their past history, 
and competitive pricing.  This is achieved through evaluation of objective evidence of 
quality furnished by the supplier, which can include certificates of analysis, 
recommendations, and proof of historical compliance with similar programs for other 
clients.  To ensure that quality critical consumables and equipment conform to specified 
requirements, which may affect quality, all purchases from specific vendors are 
approved by a member of the supervisory or management staff.  Capital expenditures 
are made in accordance with Corporate Finance Document No. CW-F-S-007. 



  
Contracts will be signed in accordance with Corporate Finance Document No. CW-F-P-
002.  RFPs will be issued where more information is required from the potential vendors 
than just price.  Process details regarding procurement are available in Corporate 
Finance Policy No. CW-F-P-004.  RFPs allow TestAmerica to determine if a vendor is 
capable of meeting requirements such as supplying to all of the TestAmerica 
laboratories, meeting required quality standards, and adhering to necessary ethical and 
environmental standards. The RFP process also allows potential vendors to outline any 
additional capabilities they may offer.  



 



9.2 GLASSWARE 
 
Glassware used for volumetric measurements must be Class A or verified for accuracy 
according to laboratory procedure.  Pyrex (or equivalent) glass should be used where 
possible.  For safety purposes, thick-wall glassware should be used where available. 



 
9.3 REAGENTS, STANDARDS, AND SUPPLIES 



 
Purchasing guidelines for equipment and reagents must meet with the requirements of 
the specific method and testing procedures for which they are being purchased.  
Solvents and acids are pre-tested in accordance with Corporate Quality Document No. 
CA-Q-S-001.  



 
9.3.1 Purchasing 



 
Chemical reagents, solvents, glassware, and general supplies are ordered as 
needed to maintain sufficient quantities on hand.  Materials used in the 
analytical process must be of a known quality.  The wide variety of materials 
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and reagents available makes it advisable to specify recommendations for 
the name, brand, and grade of materials to be used in any determination.  
This information is contained in the laboratory SOPs. 
 
The analyst completes a requisition in JD Edwards when requesting 
reagents, standards, or supplies or, for select items, may check the item out 
of the on-site consignment system that contains items approved for 
laboratory use.  The Operations Manager approves orders placed in JD 
Edwards, as necessary.  
 



9.3.2 Receiving 
 



It is the responsibility of the Sample Control department to receive the 
shipment.  It is the responsibility of the analyst who ordered the materials to 
document the date the materials were received.  Once the ordered reagents 
or materials are received, the analyst compares the information on the label 
or packaging to the original order to ensure that the purchase meets the 
quality level specified.  MSDS are available online through the company’s 
Intranet website.  Anyone may review these for relevant information on the 
safe handling and emergency precautions of on-site chemicals. 



 
9.3.3 Specifications 



 
Methods in use in the laboratory specify the grade of reagent that must be 
used in the procedure.  If the quality of the reagent is not specified, analytical 
reagent grade will be used.  It is the responsibility of the analyst to check the 
procedure carefully for the suitability of grade of reagent. 



 
Chemicals must not be used past the manufacturer’s expiration date and 
must not be used past the expiration date noted in the laboratory SOPs.  If 
expiration dates are not provided, the laboratory may contact the 
manufacturer to determine an expiration date. 



 
The laboratory assumes a five year expiration date on inorganic dry 
chemicals and solvents, unless noted otherwise by the manufacturer or by 
the reference source method. Chemicals/solvents should not be used past 
the manufacturer’s or SOP’s expiration date. 



  
Wherever possible, standards must be traceable to national or international 
standards of measurement or to national or international reference materials. 
Records to that effect are available to the user. 



 
Compressed gases in use are checked for pressure and secure positioning 
daily.  To prevent a tank from going to dryness, or introducing potential 
impurities, the pressure should be closely watched as it decreases to 
approximately 15% of the original reading, at which point it should be 
replaced.  For example, a standard sized laboratory gas cylinder containing 
3,000 psig of gas should be replaced when it drops to approximately 500 
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psig.  The quality of the gases must meet method or manufacturer 
specification or be of a grade that does not cause any analytical interference.  



 
Water used in the preparation of standards or reagents must have a specific 
conductivity of less than 1- µmho/cm (or specific resistivity greater than 1.0 
megaohm-cm) at 25°C.  The specific conductivity (or specific resistivity) is 
checked and recorded daily.  If the water’s specific conductivity is greater 
than the specified limits, the Department Manager, Technical Manager, and 
QA Manager must be notified immediately in order to decide on cessation 
(based on intended use) of activities, and make arrangements for correction.  
More stringent method or client requirements, when applicable, must be met.  



 
The laboratory may purchase reagent grade (or other similar quality) water 
for use in the laboratory. This water must be certified “clean” by the supplier 
for all target analytes or otherwise verified by the laboratory prior to use. This 
verification must be documented and submitted to the QA department.     



 
Standard lots are verified before first time use if the laboratory switches 
manufacturers or has historically had a problem with the type of standard.  



 
Purchased bottleware used for sampling must be certified clean and the 
certificates must be maintained. If uncertified sampling bottleware is 
purchased, all lots must be verified clean prior to use. This verification must 
be documented and submitted to the QA department.  



 
Records of manufacturer’s certification and traceability statements are 
maintained in files or binders in each laboratory section or uploaded in the 
LIMS.  These records include, at a minimum, the date of receipt, the lot 
number (when applicable), and the expiration date (when applicable).  
Incorporation of the item into the record indicates that the analyst has 
compared the new certificate with the previous one for the same purpose and 
that no difference is noted, unless approved and so documented by the 
Technical Manager or QA Manager. 
  



9.3.4 Storage 
 



Reagent and chemical storage is important from the aspects of both integrity 
and safety.  Light-sensitive reagents may be stored in brown-glass 
containers.  Storage conditions must meet the Corporate EH&S Document 
No. CW-E-M-001 and laboratory SOPs or manufacturer instructions.   



 
9.4 PURCHASE OF EQUIPMENT / INSTRUMENTS / SOFTWARE 



 
When a new piece of equipment/instrument/software is needed, either for additional 
capacity or for replacing inoperable ones, the analyst or the Department Manager makes 
a request to the Technical Manager and/or the Laboratory Director.  If they agree, the 
procedures outlined in Corporate Technical Services Document No. CA-T-P-001, 
regarding qualified products list, are followed.  A decision is made as to which piece of 
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equipment/instrument/software can best satisfy the requirements.  The appropriate 
written requests are completed and the Corporate Purchasing Group places the order.  



 
Upon receipt of a new or used piece of equipment/instrument, a New Instrumentation 
Checklist is initiated (see figure 9-1).  The checklist must be submitted to the QA 
department so that the equipment/instrument may be assigned an identification name 
and added to the equipment/instrument list.  QA will also notify the IT department so that 
the instrument may be synchronized for backups.  The capability of the 
equipment/instrument is assessed to determine if it is adequate for the specific 
application.  A calibration curve is generated, followed by MDL studies, DOCs, and other 
relevant criteria (refer to Section 19).  The manufacturer’s operation manual is retained 
at the laboratory bench. 
 
Upon receipt of new software, the IT department is notified so that the new software may 
be added to the software list.  The capability of the software is assessed to determine if it 
is adequate for the specific application.  Its operation must be deemed reliable and 
evidence of verification must be retained by either the IT department or the QA 
department, depending on software use.  Software certificates supplied by the vendors, 
if any, are filed with the IT department.  Records of software purchases are also 
maintained by the IT department.   



 
9.5 SERVICES 



 
Service to analytical instruments (except analytical balances) is performed on an as-
needed basis.  Routine preventative maintenance is discussed in Section 20.  The need 
for service is determined by analysts, Department Managers, or the Technical Manager.  
The service providers that perform the services are approved by the Technical Manager 
and the Laboratory Director. 



 
9.6 SUPPLIERS 



 
TestAmerica selects vendors through a competitive proposal/bid process, strategic 
business alliances, or negotiated vendor partnerships (contracts).  This process is 
defined in Corporate Finance Policy No. CW-F-P-004.  The level of control used in the 
selection process is dependent on the anticipated spending amount and the potential 
impact on TestAmerica business.  Vendors that provide test and measuring equipment, 
solvents, standards, certified containers, instrument-related service contracts, or 
subcontract laboratory services shall be subject to more rigorous controls than vendors 
that provide off-the-shelf items of defined quality that meet the end use requirements.  
The JD Edwards purchasing system includes all suppliers/vendors that have been 
approved for use.  



 
Evaluation of suppliers is accomplished by ensuring the supplier ships the product or 
material ordered and that the material is of the appropriate quality.  This is documented 
by signing off on packing slips or other supply receipt documents.  The purchasing 
documents contain the data that adequately describe the services and supplies ordered. 



 
Any issues of vendor performance are to be reported immediately by the laboratory staff 
to the Corporate Purchasing Group by completing a Vendor Performance Report. 
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The Corporate Purchasing Group will work through the appropriate channels to gather 
the information required to clearly identify the problem and will contact the vendor to 
report the problem and to make any necessary arrangements for exchange, return 
authorization, credit, etc. 



 
As deemed appropriate, the Vendor Performance Reports will be summarized and 
reviewed to determine corrective action necessary, or service improvements required by 
vendors. 



 
The laboratory has access to a listing of all approved suppliers of critical consumables, 
supplies, and services.  This information is provided through the JD Edwards purchasing 
system.  



 
9.6.1 New Vendor Procedure 



 
TestAmerica employees who wish to request the addition of a new vendor 
must complete a JD Edwards Vendor Add Request Form. 



 
New vendors are evaluated based upon criteria appropriate to the products or 
services provided as well as their ability to provide those products and 
services at a competitive cost.  Vendors are also evaluated to determine if 
there are ethical reasons or potential conflicts of interest with TestAmerica 
employees that would make it prohibitive to do business with them as well as 
their financial stability.  The QA department is consulted with vendor and 
product selection that have an impact on quality.  
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Figure 9-1. 
New Instrumentation Checklist 
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SECTION 10 
 



COMPLAINTS 
 



10.1 OVERVIEW 
 
The laboratory considers an effective client complaint handling processes to be of 
significant business and strategic value. Listening to and documenting client concerns 
captures ‘client knowledge’ that enables our operations to continually improve processes 
and client satisfaction. An effective client complaint handling process also provides 
assurance to the data user that the laboratory will stand behind its data, service 
obligations, and products. 



 
A client complaint is any expression of dissatisfaction with any aspect of our business 
services (e.g., communication, responsiveness, data, reports, invoicing, and other 
functions) expressed by any party, whether received verbally or in written form.  Client 
inquiries, complaints, or noted discrepancies are documented, communicated to 
management, and addressed promptly and thoroughly. 



 
The laboratory has procedures for addressing both external and internal complaints with 
the goal of providing satisfactory resolution to complaints in a timely and professional 
manner.  



 
The nature of the complaint is identified, documented, and investigated, and an 
appropriate action is determined and taken.  In cases where a client complaint indicates 
that an established policy or procedure was not followed, the QA department must 
evaluate whether a special audit must be conducted to assist in resolving the issue.  A 
written confirmation or letter to the client, outlining the issue and response taken, is 
recommended as part of the overall action taken. 



 
The process of complaint resolution and documentation utilizes the procedures outlined 
in Section 12.  The laboratory utilizes the NCM program in the LIMS or the laboratory’s 
iCAT program, as appropriate, to document complaints and the corrective actions 
performed.  



 
10.2 EXTERNAL COMPLAINTS 



 
An employee that receives a complaint initiates the complaint resolution process by first 
documenting the complaint in an NCM or in the iCAT, as appropriate.      



 
Complaints fall into two categories: correctable and non-correctable. An example of a 
correctable complaint would be one where a report re-issue would resolve the complaint. 
An example of a non-correctable complaint would be one where a client complains that 
their data was repeatedly late. Non-correctable complaints should be reviewed for 
preventive action measures to reduce the likelihood of future occurrence and mitigation 
of client impact.   



 
The general steps in the complaint handling process are: 
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 Receiving and Documenting Complaints 



 Complaint Investigation and Service Recovery 



 Process Improvement 
 



The laboratory shall inform the initiator of the complaint of the results of the investigation 
and the corrective action taken, if any. 



 
10.3 INTERNAL COMPLAINTS 



 
Internal complaints include, but are not limited to, errors and nonconformances, training 
issues, internal audit findings, and deviations from methods.  Corrective actions may be 
initiated by any staff member who observes a nonconformance and shall follow the 
procedures outlined in Section 12.  In addition, Corporate Management, Sales and 
Marketing, and IT may initiate a complaint by contacting the laboratory or through the 
corrective action system described in Section 12.   



 
10.4 MANAGEMENT REVIEW 



 
The number and nature of client complaints is reported by the QA Manager to the 
Laboratory Director, the VP of Operations, and the Corporate Quality Director in the QA 
monthly report.  Monitoring and addressing the overall level and nature of client 
complaints and the effectiveness of the solutions is part of the annual Management 
Systems Review (Section 16). 
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SECTION 11 
 



CONTROL OF NONCONFORMING WORK 
 
11.1 OVERVIEW 



 
When data discrepancies are discovered or deviations and departures from laboratory 
SOPs, policies, and/or client requests have occurred, corrective action is taken 
immediately.  First, the laboratory evaluates the significance of the nonconforming work.  
Then, a corrective action plan is initiated based on the outcome of the evaluation.  If it is 
determined that the nonconforming work is an isolated incident, the plan could be as simple 
as adding a qualifier to the final results and/or making a notation in the case narrative.  If it 
is determined that the nonconforming work is a systematic or improper practices issue, the 
corrective action plan could include a more in depth investigation and a possible 
suspension of an analytical method.  In all cases, the actions taken are documented using 
the laboratory’s corrective action system (refer to Section 12).  



 
Due to the frequently unique nature of environmental samples, sometimes, departures 
from documented policies and procedures are needed.  When an analyst encounters 
such a situation, the problem is presented to the Department Manager.  The Department 
Manager discusses the reason for the departure and proposes a resolution to the 
Technical Manager and the QA Manager.  Depending on the nature of the departure, the 
PM or the Laboratory Director may be involved to contact the client to decide on a logical 
course of action.  The analyst documents the departure using the NCM program in the 
LIMS.  The NCM is then attached to the final report to the client. 



 
Project Management may encounter situations whereby a client may request that a 
special procedure that is not standard laboratory practice be applied to a sample.  The 
laboratory may accept or opt to reject the request based on technical or ethical merit.  
An example might be the need to report a compound that the laboratory does not 
normally report.  The laboratory would not have validated the method for this compound 
following the procedures in Section 19 and would have to do so if it chooses to accept 
the request.  Another example might be a request to report a compound based only on a 
one-point calibration.  Such a request would need to be approved by the Technical 
Manager and the QA Manager, documented, and included in the client folder or project 
folder.   
 
Any compound reported that is not in compliance with TNI Standard or the analytical 
method requirements must be reported in an NCM.  In addition, regardless of whether 
the data is being reported to a TNI or non-TNI state, deviations must be reported in an 
NCM.  Deviations must be noted and explained in the final reports to the client. 



 
11.2 RESPONSIBILITIES AND AUTHORITIES 



 
Corporate Legal SOP No. CW-L-S-002 outlines the general procedures for the reporting 
and investigation of data discrepancies and alleged incidents of misconduct or violations 
of TestAmerica’s data integrity policies as well as the policies and procedures related to 
the determination of the potential need to recall data. 
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Under certain circumstances, the Laboratory Director, the Technical Manager, or the QA 
Manager may authorize departures from documented procedures or policies.  The 
departures may be a result of procedural changes due to the nature of the sample, a 
one-time procedure for a client, QC failures with insufficient sample to re-analyze, etc.  
In most cases, the client will be informed of the departure prior to the reporting of the 
data.  Any departures must be well documented using the laboratory’s corrective action 
procedures.  This information may also be documented in logbooks and/or data review 
checklists, as appropriate.  Any impacted data must be referenced in a case narrative 
and/or flagged with an appropriate data qualifier.     



 
Any misrepresentation or possible misrepresentation of analytical data discovered by 
any laboratory staff member must be reported to facility Senior Management (Laboratory 
Director, QA Manager, and Operations Manager) within 24 hours of discovery.  The 
reporting of issues involving alleged violations of the company’s Data Integrity or Manual 
Integration procedures must be conveyed to an ECO, to the Director of Quality & Client 
Advocacy, and to the laboratory’s Corporate Quality Director within 24 hours of 
discovery.   



 
Whether an inaccurate result was reported due to calculation or quantitation errors, data 
entry errors, improper practices, or failure to follow SOPs, the data must be evaluated to 
determine the possible effect. 



 
The Laboratory Director, the QA Manager, the ECOs, Corporate Quality, Executive VP of 
Operations, VP of Operations, and the Quality Directors have the authority and 
responsibility to halt work, withhold final reports, or suspend an analysis for due cause as 
well as authorize the resumption of work. 



 
11.3 EVALUATION OF SIGNIFICANCE AND ACTIONS TAKEN 



 
For each nonconforming issue reported, an evaluation of its significance and the level of 
management involvement needed is made.  This includes reviewing its impact on the 
final data, whether or not it is an isolated or systematic issue, and how it relates to any 
special client requirements.  



 
Corporate Legal SOP No. CW-L-S-002 distinguishes between situations when it would 
be appropriate for laboratory management to make the decision on the need for client 
notification (written or verbal) and data recall (report revision) and when the decision 
must be made with the assistance of the ECOs and Corporate Management.  Laboratory 
level decisions are documented and approved using the laboratory’s standard 
nonconformance/corrective action reporting in lieu of the data recall determination form 
contained in Corporate Legal SOP No. CW-L-S-002.  



 
11.4 PREVENTION OF NONCONFORMING WORK 



 
If it is determined that the nonconforming work could recur, further corrective actions 
must be made following the laboratory’s corrective action system.  On a monthly basis, 
the QA department evaluates nonconformances to determine if any nonconforming work 
has been repeated multiple times.  If so, the laboratory’s corrective action process may 
be followed.  
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11.5 METHOD SUSPENSION / RESTRICTION (STOP WORK PROCEDURES) 



 
In some cases, it may be necessary to suspend/restrict the use of a method or target 
compound which constitutes significant risk and/or liability to the laboratory.  
Suspension/restriction procedures can be initiated by any of the personnel noted in 
Section 11.2, Paragraph 5. 



 
Prior to suspension/restriction, confidentiality will be respected, and the problem with the 
required corrective and preventive action will be stated in writing and presented to the 
Laboratory Director. 
 
The Laboratory Director shall arrange for the appropriate personnel to meet with the QA 
Manager, as needed.  This meeting shall be held to confirm that there is a problem, that 
suspension/restriction of the method is required and will be concluded with a discussion 
of the steps necessary to bring the method/target analyte or test fully back on line.  In 
some cases, that may not be necessary if all appropriate personnel have already agreed 
there is a problem and there is agreement on the steps needed to bring the method, 
target analyte, or test fully back on line.  



 
The QA Manager will also initiate a corrective action report, as described in Section 12, if 
one has not already been started.  A copy of any meeting notes and agreed upon steps 
should be faxed or e-mailed by the laboratory to the appropriate VP of Operations and 
member of Corporate Quality.  This fax/e-mail acts as notification of the incident. 



 
After suspension/restriction, the laboratory will hold all reports to clients pending review.  
No faxing, mailing, or distributing through electronic means may occur.  The report must 
not be posted for viewing on the Internet.  It is the responsibility of the Laboratory 
Director to hold all reporting and to notify all relevant laboratory personnel regarding the 
suspension/restriction (i.e., Project Management, Sample Control, etc.).  Clients will 
NOT generally be notified at this time.  Analysis may proceed in some instances, 
depending on the nonconformance issue.  



 
Within 72 hours, the QA Manager will determine if conformance is now met and reports 
can be released, OR determine the plan of action to bring work into conformance, and 
release work.  A team, with all principals involved (Laboratory Director, QA Manager, 
and Operations Manager) can devise a start-up plan to cover all steps from client 
notification through conformance and release of reports.  Project Management and the 
Directors of Client Services and Sales and Marketing must be notified if clients must be 
notified or if the suspension/restriction affects the laboratory’s ability to accept work.  The 
QA Manager must approve start-up or elimination of any restrictions after all corrective 
action is complete.  This approval is given by final signature on the completed corrective 
action report.  
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SECTION 12 
 



CORRECTIVE ACTION 
 
12.1 OVERVIEW 



 
A major component of TestAmerica’s QA Program is the problem investigation and 
feedback mechanism designed to keep the laboratory staff informed on quality-related 
issues and to provide insight to problem resolution.  When nonconforming work or 
departures from policies and procedures in the quality system or technical operations 
are identified, the corrective action procedure provides a systematic approach to assess 
the issues, restore the laboratory’s system integrity, and prevent recurrence.  Corrective 
actions are documented using the NCM program in the LIMS or the iCAT, as 
appropriate.  Refer to Figure 12-1 and 12-2, respectively. 



 
12.2 GENERAL 



 
Problems within the quality system or within analytical operations may be discovered in 
a variety of ways, such as QC sample failures, internal or external audits, PT 
performance, client complaints, staff observation, etc. 



 
The purpose of a corrective action system is to: 



 Identify nonconformance events and assign responsibility for investigating. 



 Resolve nonconformance events and assign responsibility for any required corrective 
action.  



 Identify systematic problems before they become serious. 



 Identify and track client complaints and provide resolution. 
 
12.2.1 NCM – The NCM program in the LIMS is used to document 



nonconformances (e.g., anomalies and deficiencies).  The types of 
nonconformances to be reported include, but are not limited to, the following:  



 Deviations from an established procedure or SOP 



 QC outside of limits 



 Isolated reporting/calculation errors  



 Client complaints requiring report revisions 



 Discrepancies in materials / goods received vs. manufacturer packing 
slips 



 
12.2.2 iCAT – The iCAT program is used to document incidents and complaints that 



are not considered isolated incidents, as well as those that require greater 
flexibility in the assignment and tracking of corrective actions and associated 
communications than is afforded by the NCM program.  The types of 
incidents and complaints to be reported in the iCAT include, but are not 
limited to, the following:  
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 Client complaints 



 Internal and external audit findings 



 Systematic reporting/calculation errors  



 Identified poor process and method performance or questionable trends 
that are found in the review of NCMs 



 Issues found while reviewing NCMs that warrant further investigation 
 Data recall investigations 
 Failed or unacceptable PT results 



 Excessive revised reports 
 
This will provide background documentation to enable root cause analysis 
and preventive action. 



 
12.3 CLOSED-LOOP CORRECTIVE ACTION PROCESS 



 
Any employee in the company can initiate a corrective action.  There are four main 
components to a closed-loop corrective action process once an issue has been 
identified:  Cause Analysis, Selection and Implementation of Corrective Actions (both 
short and long term), Monitoring of the Corrective Actions, and Follow-up.  
  
12.3.1 Cause Analysis  



 Upon discovery of a nonconformance event, the event must be defined 
and documented.  An NCM or an iCAT record must be initiated, someone 
is assigned to investigate the issue, and the event is investigated for 
cause.  Table 1 provides some general guidelines on determining 
responsibility for assessment. 



 The cause analysis step is the key to the process as a long-term 
corrective action cannot be determined until the cause is determined.   



 If the cause is not readily obvious, the Operations Manager, the 
Laboratory Director, or the QA Manager are consulted. 



 
12.3.2 Selection and Implementation of Corrective Actions 



 Where corrective action is needed, the laboratory shall identify potential 
corrective actions.  The action(s) most likely to eliminate the problem and 
prevent recurrence are selected and implemented.  Responsibility for 
implementation is assigned.  



 Corrective actions shall be to a degree appropriate to the magnitude of 
the problem identified through the cause analysis. 



 Whatever corrective action is determined to be appropriate, the laboratory 
shall document and implement the changes.  The NCM or the iCAT is 
used for this documentation.  
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12.3.3 Root Cause Analysis 
 



Root Cause Analysis is a class of problem solving (investigative) methods 
aimed at identifying the basic or causal factor(s) that underlie variation in 
performance or the occurrence of a significant failure.  The Root Cause may 
be buried under seemingly innocuous events, many steps preceding the 
perceived failure.  At first glance, the immediate response is typically directed 
at a symptom and not the cause.  Typically, Root Cause Analysis would be 
best with three or more incidents to triangulate a weakness.  



 
Systematically analyze and document the Root Causes of the more 
significant problems that are reported.  Identify, track, and implement the 
corrective actions required to reduce the likelihood of recurrence of significant 
incidents. Trend the Root Cause data from these incidents to identify Root 
Causes that, when corrected, can lead to dramatic improvements in 
performance by eliminating entire classes of problems.  



 
Identify the one event associated with problem and ask why this event 
occurred.  Brainstorm the root causes of failures, for example, by asking why 
events occurred or conditions existed; and then why the cause occurred five 
consecutive times until you get to the Root Cause. For each of these sub 
events or causes, ask why it occurred.  Repeat the process for the other 
events associated with the incident.  



 
Root Cause Analysis does not mean the investigation is over.  Look at 
technique, or other systems outside the normal indicators.  Often, creative 
thinking will find Root Causes that ordinarily would be missed, and continue 
to plague the laboratory or operation.   



 
12.3.4 Monitoring of the Corrective Actions 



 The Laboratory Director, Technical Manager, and the QA Manager are 
responsible to ensure that the corrective action taken was effective. 



 Ineffective actions are documented and re-evaluated until acceptable 
resolution is achieved.  The Technical Manager is accountable to the 
Laboratory Director to ensure final acceptable resolution is achieved and 
documented appropriately. 



 Each NCM is entered into the LIMS for tracking purposes and a monthly 
summary of all corrective actions is available for review to aid in ensuring 
that the corrective actions have taken effect.  



 The QA Manager reviews monthly NCMs and iCAT issues for trends. 
Highlights are included in the QA monthly report (refer to Section 16).  If a 
significant trend develops that adversely affects quality, an audit of the 
area is performed and corrective action implemented.  



 Any out-of-control situations that are not addressed acceptably at the 
laboratory level may be reported to the Corporate Quality Director by the QA 
Manager, indicating the nature of the out-of-control situation and problems 
encountered in solving the situation. 
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12.3.5 Follow-up Audits 



 Follow-up audits may be initiated by the QA Manager and shall be 
performed as soon as possible when the identification of a 
nonconformance casts doubt on the laboratory’s conformance with its 
own policies and procedures, or on its conformance with state or federal 
requirements.   



 These audits often follow the implementation of the corrective actions to 
verify effectiveness.  An additional audit would only be necessary when a 
critical issue or risk to business is discovered.  



 
(Also refer to Section 15.1.4, Special Audits.) 
 



12.3.6 Timeline for corrective action responses 
 



When anomalies, deficiencies, audit findings (internal and external), and 
client complaints affect the laboratory operations, corrective actions must be 
immediately initiated and put in place.  To that effect, timely responses are 
expected from each laboratory employee.  Table 12-2 defines the timeline for 
submitting corrective action responses. 



 
12.4 TECHNICAL CORRECTIVE ACTIONS 



 
In addition to providing acceptance criteria and specific protocols for technical corrective 
actions in the laboratory SOPs, the laboratory has general procedures to be followed to 
determine when departures from the documented policies, procedures, and QC have 
occurred (refer to Section 11).  The documentation of these procedures is done using 
the NCM program in the LIMS or the laboratory’s iCAT program, as appropriate.   



 
Table 1 includes examples of general technical corrective actions.  For specific criteria 
and corrective actions, refer to the analytical methods or specific laboratory SOPs.  



 
Table 1 provides some general guidelines for identifying the individual(s) responsible for 
assessing each QC type and initiating corrective action.  The table also provides general 
guidance on how a data set should be treated if associated QC measurements are 
unacceptable.  Specific procedures are included in laboratory SOPs and in Sections 19 
and 20.  All corrective actions are reviewed monthly, at a minimum, by the QA Manager 
and highlights are included in the QA monthly report.  



 
To the extent possible, samples shall be reported only if all QC measures are 
acceptable.  If the deficiency does not impair the usability of the results, data will be 
reported with an appropriate data qualifier and/or the deficiency will be noted in the case 
narrative.  Where sample results may be impaired, the PM is notified via the NCM and 
appropriate corrective action (e.g., re-analysis) is taken and documented.   
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12.5 BASIC CORRECTIONS 
 
When mistakes occur in records, each mistake shall be crossed-out [not obliterated (e.g. 
no white-out)], and the correct value entered alongside.  All such corrections shall be 
initialed (or signed) and dated by the person making the correction.  In the case of 
records stored electronically, the original “uncorrected” file must be maintained intact 
and a second “corrected” file is created. 



 
This same process applies to adding information to a record.  All additions made later to 
the initial record must also be initialed (or signed) and dated.   



 
When corrections are due to reasons other than obvious transcription errors, the reason 
for the corrections (or additions) shall also be documented.  



 
 
 
Figure 12-1. 
 
Example – NCM Program in LIMS 
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Figure 12-2. 
 
Example – iCAT Program 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 65 of 179



 



Company Confidential & Proprietary 



Figure 12-3. 
 
Example – Corrective Action Report 
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Table 12-1. 
 
Example – General Corrective Action Procedures  



 
QC Activity 



(Individual Responsible 
for Initiation/Assessment) 



Acceptance Criteria Recommended  
Corrective Action 



Initial Instrument Blank 
 
(Analyst) 



- Instrument response < MDL 



- Prepare another blank.  
- If still unacceptable, determine cause 
of contamination: reagents, 
environment, equipment failure, etc. 



ICAL standards 
 
(Analyst, Department 
Manager) 



- See details in laboratory SOP. 
- Re-analyze standards.  
- If still unacceptable, re-prepare 
standards and recalibrate instrument. 



ICV standard 
(second-source) 
 
(Analyst, Department 
Manager) 



- See details in laboratory SOP. 



- Re-prepare and re-analyze ICV 
standard. 
- If still unacceptable, then re-prepare 
ICAL standards or use new primary 
standards and recalibrate instrument. 



CCV standard 
 
(Analyst, Data Reviewer) 



 
- See details in laboratory SOP. 
 



- Re-analyze CCV standard. 
- If still unacceptable, then recalibrate 
and re-analyze affected samples. 
 



LCS and LCSD 
 
(Analyst, Data Reviewer) 



- % Recovery and RPD within limits 
specified in the LIMS  



- Batch must be re-prepared and re-
analyzed.  This includes any allowable 
marginal exceedence.  When not using 
marginal exceedences, the following 
exceptions apply: 
1) when the acceptance criteria for the 
positive control are exceeded high (i.e., 
high bias) and there are associated 
samples that are non-detects, then 
those non-detects may be reported with 
data qualifying codes; 
2) when the acceptance criteria for the 
positive control are exceeded low (i.e., 
low bias), those sample results may be 
reported if they exceed a maximum 
regulatory limit/decision level, if known, 
with data qualifying codes. 
  
Note:   If there is insufficient sample or 
the holding time cannot be met, contact 
client and report with flags. 
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QC Activity 
(Individual Responsible 



for Initiation/Assessment) 
Acceptance Criteria Recommended  



Corrective Action 



MS and MSD 
 
(Analyst, Data Reviewer) 



- % Recovery and RPD within limits 
specified in the LIMS  



- If the acceptance criteria for duplicates 
or matrix spikes are not met because of 
matrix interferences, the acceptance of 
the analytical batch is determined by 
the validity of the LCS. 
- If the LCS is within acceptable limits 
the batch is acceptable. 
- The results of the duplicates, matrix 
spikes and the LCS are reported with 
the data set. 
 - For matrix spike or duplicate results 
outside criteria, the data for that sample 
shall be reported with qualifiers. 



Surrogates 
 
(Analyst, Data Reviewer) 



- % Recovery within limits of method 
or within three standard deviations of 
the historical mean.  See LIMS. 



- Individual sample must be re-analyzed 
(to verify matrix interference, if any).  
Place comment in LIMS report. 
- Surrogate results outside criteria shall 
be reported with qualifiers. 



Method Blank  
 
 
(Analyst, Data Reviewer) 



 < RL1, 2 



- Re-analyze Method Blank. 
- If still positive, determine source of 
contamination. If necessary, reprocess 
(i.e., digest or extract) entire sample 
batch.  Report method blank results. 
- Qualify the result(s) if the 
concentration of a targeted analyte in 
the Method Blank is at or above the 
reporting limit AND is > 1/10 of the 
amount measured in the sample. 



PT Samples 
 
 
 
 
 
(QA Manager, Technical 
Manager, Department 
Manager) 



- Criteria supplied by PT 
provider/supplier. 



- Any failures or warnings must be 
investigated for cause. Failures may 
result in the need to repeat a PT study 
to show the problem is corrected.   
 
Certifying agencies must be informed of 
the results of the investigation of 
failures and the planned or performed 
corrective actions. 



                                                 
1 Program- or project-specific requirements may dictate that method blank must not contain target analytes greater 
than ½ the RL. 
2 Except as noted below for certain compounds, or if specified otherwise by the client, the method blank should be 
below the MDL. Concentrations up to 5X RL will be allowed for the ubiquitous laboratory and reagent contaminants: 
Methylene chloride, Toluene, Acetone, 2-Butanone, and Phthalates provided they appear in similar levels in the 
reagent blank and client samples. This allowance presumes that the MDL is significantly below any regulatory limit to 
which the data are to be compared and that blank subtraction will not occur. For Benzene and Ethylene dibromide 
(EDB) and other analytes for which regulatory limits are extremely close to the MDL, the method blank must be below 
MDL.  
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QC Activity 
(Individual Responsible 



for Initiation/Assessment) 
Acceptance Criteria Recommended  



Corrective Action 



Internal / External Audits 
 
(QA Manager, Department 
Manager, Laboratory 
Director) 



- Defined in Quality System 
documentation such as SOPs, QAM, 
etc. 



- Nonconformances must be 
investigated, must be reported through 
the NCM program in the LIMS and in 
the laboratory’s iCAT program, as 
appropriate, and necessary corrective 
actions must be performed.  



Reporting / Calculation 
Errors 
 
(Depends on issue – 
possible individuals include 
Analysts, Data Reviewers, 
PMs, Department Manager, 
QA Manager, Corporate 
Quality, Corporate 
Management) 



- Corporate Legal SOP No. CW-L-S-
002 



- Corrective action is determined by 
type of error. Follow the procedures in 
Corporate Legal SOP No. CW-L-S-002. 



Client Complaints 
 
 
 
 
(PMs, Laboratory Director, 
Sales and Marketing) 



 



- Corrective action is determined by the 
type of complaint. For example, a 
complaint regarding an incorrect 
address on a report will result in the 
report being corrected and then follow-
up must be performed on the reasons 
the address was incorrect (e.g., 
database needs to be updated).  



QA Monthly Report  
(refer to Section 16 for an 
example) 
 
(QA Manager, Laboratory 
Director) 



- QAM, SOPs 



- Corrective action is determined by the 
type of issue. For example, NCMs for 
the month are reviewed and possible 
trends are investigated.  



 



Table 12-2. 
 
Timeline for Corrective Action Responses 



 
Type of Corrective Action Response Response Time 



Acknowledgment of QA Policies 
(either electronic or hardcopy) 



1 to 14 calendar days, as designated by the 
QA Manager based on urgency of corrective 
action 



Acknowledgment of SOPs and 
SOP Revisions 



14 to 30 calendar days, as designated by the 
QA Manager based on urgency of corrective 
action 



Acknowledgment of QA Manual 
and QA Manual Revisions 



30 calendar days, or as designated by the QA 
Manager 



Acknowledgment of Published 
Methods 30 calendar days 
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Type of Corrective Action Response Response Time 



Internal audit findings 
7 to 30 calendar days, as designated by the 
QA Manager based on urgency of corrective 
action 



External audit findings 7 to 30 calendar days, as designated by 
external auditor based on client requirements 



Data Recall Investigations 3 to 7 days, as designated by QA Manager or 
Corporate QA Director 



Client complaints 
1 to 14 calendar days, as designated by the 
QA Manager based on urgency of corrective 
action 



All Others 
1 to 30 calendar days, as designated by the 
QA Manager based on urgency of corrective 
action 
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SECTION 13 



 
PREVENTIVE ACTION / IMPROVEMENT 



 
13.1 OVERVIEW 



 
The laboratory’s preventive action programs improve or eliminate potential causes of 
nonconforming product and/or nonconformance to the Quality System.  This preventive 
action process is a proactive and continuous process of improvement activities that can 
be initiated through feedback from clients, employees, business providers, and affiliates.  
The QA department has the overall responsibility to ensure that the preventive action 
process is in place, and that relevant information on actions is submitted for 
management review. 



 
Dedicating resources to an effective preventive action system emphasizes the 
laboratory’s commitment to its Quality Program.  It is beneficial to identify and address 
negative trends before they develop into complaints, problems, and corrective actions.  
Additionally, customer service and client satisfaction can be improved through 
continuous improvements to laboratory systems.  



 
Opportunities for improvement may be discovered during management reviews, the QA 
Metrics Report, evaluation of internal or external audits, results and evaluation of PT 
performance, data analysis and review processing operations, client complaints, staff 
observation, etc. 



 
The monthly Management Systems Metrics Report shows performance indicators in all 
areas of the laboratory and Quality System.  These areas include revised reports, 
corrective actions, audit findings, internal auditing and data authenticity audits, client 
complaints, PT samples, holding time violations, SOPs, ethics training, etc.  These 
metrics are used in evaluating the management and quality system performance on an 
ongoing basis and provide a tool for identifying areas for improvement.  



 
The laboratory’s corrective action process is integral to implementation of preventive 
actions.  A critical piece of the corrective action process is the implementation of actions 
to prevent further occurrence of a nonconformance event.  Historical review of corrective 
action provides a valuable mechanism for identifying preventive action opportunities.  



 
13.1.1 The following elements are part of a preventive action system:  



 Identification of an opportunity for preventive action. 



 Process for the preventive action. 



 Define the measurements of the effectiveness of the process once 
undertaken.  



 Execution of the preventive action. 



 Evaluation of the plan using the defined measurements.  



 Verification of the effectiveness of the preventive action. 
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 Close-out by documenting any permanent changes to the Quality System 
as a result of the preventive action.  Documentation of preventive action 
is incorporated into the monthly QA reports, corrective action process, 
and management review. 



 
13.1.2 Any preventive actions undertaken or attempted shall be taken into account 



during the annual Management Systems Review (Section 16).  A highly 
detailed report is not required; however, a summary of successes and failures 
within the preventive action program is sufficient to provide management with 
a measurement for evaluation. 



 
13.2 MANAGEMENT OF CHANGE 



 
The Management of Change process is designed to manage significant events and 
changes that occur within the laboratory.  Through these procedures, the potential risks 
inherent with a new event or change are identified and evaluated.  The risks are 
minimized or eliminated through pre-planning and the development of preventive 
measures.  Some of the types of changes covered under this system include facility 
changes, major accreditation changes, addition or deletion to capabilities or 
instrumentation, key personnel changes, and LIMS changes.  TestAmerica Irvine has 
not implemented the Management of Change process at the time of the effective date of 
this QAM but is in the planning stage of implementation.   
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SECTION 14 
 



CONTROL OF RECORDS 
 



14.1 OVERVIEW 
 
The laboratory maintains a records management system appropriate to its needs and 
that conforms with applicable standards or regulations, as required.  The system 
produces unequivocal, accurate records that document all laboratory activities.  The 
laboratory retains all original observations, calculations and derived data, calibration 
records, and a copy of the analytical report for a minimum of five years after it has been 
issued.   
 
The laboratory has established procedures for identification, collection, indexing, access, 
filing, storage, maintenance, and disposal of quality and technical records.  A record 
index is listed in Table 14-1.  Records are of two types, either electronic or hardcopy 
paper formats, depending on whether the record is computer- or hand-generated (some 
records may be in both formats).  Quality records are maintained by the QA department 
in the laboratory’s local server, which is backed up as part of the regular laboratory 
backup.  Technical records are maintained by the laboratory department responsible for 
generating the specific technical record.  When archived, they are maintained by the 
individual Department Managers. 



 
Table 14-1.  Record Index1 
 
 Record Types1: Retention Time: 
Technical 
Records 



- Raw data 
- Logbooks2  
- Certificates of Analysis for standard 



materials 
- Analytical records 



5 years from the date the laboratory report 
was mailed to the client3 



Official 
Documents 



- QAM 
- Work Instructions 
- Policies 
- SOPs 
- Policy memoranda 
- Manuals 



5 years from document retirement date3 



                                                 
1 Record types encompass hardcopy and electronic records. 
2 Examples of logbook types:  Maintenance, Instrument Run/Analysis/Injection, Preparation (standard and samples), 



Standard and Reagent Receipt, Archiving, Temperature Monitoring (hardcopy or electronic records). 
3 See exceptions under Section 14.1.2. 
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 Record Types1: Retention Time: 
QA Records - Data investigation4 



- Internal and External audits / 
responses  



- Laboratory certifications / permits 
- Corrective / Preventive actions 
- Management reviews 
- Method and software validation/ 
  verification data 
- MDLs, IDLs, RLs, QC limits 
- DOCs 
- Storage blank reports 
- PT reports 



5 years from archival3 
 
 
 



Project 
Records 



- Sample receipt and COC 
documentation  



- Contracts and Amendments 
- Correspondence 
- QAPPs 
- SAPs 
- Telephone logbooks 
- Laboratory reports 



5 years from the date the laboratory report 
was mailed to the client3 



Administrative 
Records 



- Finance and Accounting 10 years 
- Employee Handbook Indefinitely 
- Personnel files, employee signature 



and initials, training records 
(administrative and technical) 



Refer to HR Manual 



- Administrative Policies 7 years 
- EH&S Manual 7 years 
- Disposal records and permits Indefinitely 



 
14.1.1 All records are stored and retained in such a way that they are secure and 



readily retrievable at the laboratory facility or from an off-site location that 
provides a suitable environment to prevent damage, deterioration, and loss.  
All records shall be protected against fire, theft, loss, environmental 
deterioration, and vermin. In the case of electronic records, electronic or 
magnetic sources, storage media are protected from deterioration caused by 
magnetic fields and/or electronic deterioration. 
 



14.1.2 Retrieval of Archived Records   
 



Retrieval of records archived, whether from on-site or off-site storage, must 
be documented. 
 
14.1.2.1 For records stored in file boxes or file cabinets on-site, a sign-out 



sheet, available from the laboratory’s designated Record 
Organizers (either PMAs or the EH&S Coordinator), is completed 
to document who pulled out the record, what record was pulled 
out, when the record was pulled out, who returned the record, and 



                                                 
4 Retention time is 5 years or the life of the affected raw data storage, whichever is greater (beyond 5 years, if 



ongoing project or pending investigation). 
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when the record was returned.  The sign-out sheet replaces the 
same spot where the original record was filed inside the file box or 
cabinet.  The sign-out sheet is pulled out and completed when the 
record is returned.  This procedure ensures that the chronological 
order the record was originally filed is not disturbed, remains 
consistent, and facilitates tracking. 
 



14.1.2.2 For records stored off-site, the manifest of the records transferred 
off-site is consulted to determine which file boxes (that contain the 
record in question) have to be requested for retrieval: 



 
14.1.2.2.1 Report Organizers are notified of the request to 



retrieve a particular record. 
 



14.1.2.2.2 Report Organizers consult the manifest to determine 
the barcode assigned to the file box that contained 
the requested record. 
 



14.1.2.2.3 Report Organizers transmit the request information to 
the off-site storage facility and the file box is 
delivered to the laboratory.   
 



14.1.2.2.4 Report Organizers maintain records of all transfer of 
records (in and out) from the off-site storage facility. 



 
14.1.2.3 Tracking of stored records both on-site and off-site is 



accomplished using the laboratory’s Archived Records database.  
Details on the use of this database are addressed in laboratory 
SOP No. IR-QA-DOC. 



 
14.1.3 Record Retention Requirements 



 
Retention of records are maintained on-site at the laboratory for at least six 
months after their generation and moved off-site for the remainder of the 
required storage time.  Records stored off-site should be accessible within 
two business days of a request for such records.  Records are maintained for 
a minimum of five years unless otherwise specified by a client or regulatory 
requirement. 
 



14.1.4 For raw data and project records, record retention shall be calculated from 
the date the project report is issued.  For other records, such as controlled 
documents, QA, or administrative records, the retention time is calculated 
from the date the record is formally retired. 



 
14.1.5 Refer to Table 14-1 for the standard retention times of different types of 



records.   
 



14.1.6 Programs with Longer Retention Requirements 
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Some regulatory programs have longer record retention requirements than 
the standard record retention time.  In these cases, the longer retention 
requirement is enacted.  If special instructions exist such that client data 
cannot be destroyed prior to notification of the client, the container or box 
containing that data is marked as to who to contact for authorization prior to 
destroying the data.  Records that must be archived longer than the normal 
five-year retention span are marked with an identifier that is used during 
archiving to segregate such records from the general population.  These 
records are then archived with the special retention time requirement clearly 
labeled.   



 
14.1.7 The laboratory has procedures to protect and backup records stored 



electronically and to prevent unauthorized access to or amendment of these 
records.  All analytical data are maintained as hardcopy or in a secure 
readable electronic format.  For analytical reports that are maintained as 
copies in PDF format, refer to Section 14.1.8 for more information.  



 
14.1.8 The record keeping system allows for historical reconstruction of all 



laboratory activities that produced the analytical data, as well as rapid 
recovery of historical data.  The history of the sample from when the 
laboratory took possession of the samples must be readily understood 
through the documentation.  This shall include inter-laboratory transfers of 
samples and/or extracts. 



 The records include the identity of personnel involved in sampling, 
sample receipt, preparation, and testing.  All analytical work contains the 
initials (at least) of the personnel involved.  The laboratory’s copy of the 
COC is stored in the LIMS server.  During sample login, the COC is 
scanned and this copy is stored in the PDF/COC folder in the LIMS 
server.  If a correction was made to a COC at any time before final report 
is issued, the corrected COC is scanned and is stored with the first 
scanned copy in the same folder location in the LIMS server.  The COC 
would indicate the name of the sampler.   



 All information relating to the laboratory facilities equipment, analytical 
test methods, and related laboratory activities, such as sample receipt, 
sample preparation, or data verification are documented.   



 The record keeping system facilitates the retrieval of all working files and 
archived records for inspection and verification purposes (e.g., set format 
for naming electronic files, set format for what is included with a given 
analytical data set).  PDF copies of final reports are automatically 
designated by the LIMS as “Final” and include the job number (e.g., “440-
12345 Final Report.pdf”).  The final report package would include the 
following information in the following order: 



o Cover page 
o Table of Contents 
o Definitions/Glossary 
o Case Narrative (with NCMs, if applicable) 
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o Detection Summary 
o Client Sample Results 
o QC Sample Results 
o QC Association Summary 
o Lab Chronicle 
o Certification Summary 
o Method Summary 
o Sample Summary 
o COC 
o Receipt Checklists 
o Sampling equipment field data sheets and certification, if applicable 
o Subcontract report, if applicable 
o Raw data, if requested 



 Instrument data are stored and identified sequentially by instrument.  A 
given day’s analyses are maintained in the order of the analysis.  Injection 
logbooks are maintained for each instrument or method; a copy of each 
day’s injection log or instrument sequence is stored with the data to aid in 
reconstructing an analytical sequence.  Where an analysis is performed 
without an instrument, bound logbooks or bench sheets are used to 
record and file data.  Standard and reagent information is recorded in 
logbooks and/or entered into the LIMS for each method.  



 Changes to hardcopy records shall follow the procedures outlined in 
Sections 12 and 19.  Changes to electronic records in LIMS or instrument 
data are recorded in audit trails.  



 The reason for a signature or initials on a document is clearly indicated in 
the records such as “Received by,” “Prepared by,” “Reviewed by,” 
“Analyzed by,” or Approved by.”   



 All generated data, except those that are generated by automated data 
collection systems, are recorded directly, promptly, and legibly in 
permanent dark ink. 



 Hardcopy data may be scanned into PDF for record storage as long as 
the scanning process can be verified in order to ensure that no data is 
lost and the data files and storage media must be tested to verify the 
laboratory’s ability to retrieve the information prior to the destruction of the 
hardcopy that was scanned.   



 Also refer to Section 19.14.1. 
 



14.1.9 Refer to Table 14-2 for the standard retention times of different types of 
records.   
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Table 14-2. Example:  Special Record Retention Requirements 
 



Program 1Retention Requirement 
Drinking Water – All States 10 years (all records) 
Drinking  Water Lead and Copper Rule  12 years (all records) 
FIFRA – 40 CFR Part 160 Retain for life of research or marketing permit 



for pesticides regulated by EPA 
TSCA - 40 CFR Part 792 10 years after publication of final test rule or 



negotiated test agreement 
 



1Note:  Extended retention requirements must be noted with the archive documents or addressed in 
facility-specific records retention procedures. 
 
14.2 TECHNICAL AND ANALYTICAL RECORDS 



 
14.2.1 The laboratory retains records of original observations, derived data and 



sufficient information to establish an audit trail, calibration records, staff 
records, and a copy of each analytical report issued, for a minimum of five 
years unless otherwise specified by a client or regulatory requirement.  The 
records for each analysis shall contain sufficient information to enable the 
analysis to be repeated under conditions as close as possible to the original. 
The records shall include the identity of laboratory personnel responsible for 
the sampling, performance of each analysis, and reviewing of results. 



 
14.2.2 Observations, data, and calculations are recorded real-time and are 



identifiable to the specific task. 
 
14.2.3 Changes to hardcopy records shall follow the procedures outlined in Section 



12 and 19.  Changes to electronic records in LIMS or instrument data are 
recorded in audit trails.  The essential information to be associated with 
analysis, such as strip charts, tabular printouts, computer data files, analytical 
notebooks, and injection logs, include: 



 Laboratory sample ID code 



 Date of analysis; time of analysis is also required if the holding time is 72 
hours or less, or when time critical steps are included in the analysis (e.g., 
drying, incubation, etc.); instrumental analyses have the date and time of 
analysis recorded as part of their general operations.  Where a time 
critical step exists in an analysis, location for such a time is included as 
part of the documentation in a specific logbook or on a bench sheet. 



 Instrumentation identification and instrument operating 
conditions/parameters.  Operating conditions/parameters are typically 
recorded in the instrument maintenance logbook. 



 Analysis type 



 All manual calculations and manual integrations 



 Analyst's or operator's initials/signature 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 78 of 179



 



Company Confidential & Proprietary 



 Sample preparation including, but not limited to, cleanup, separation 
protocols, incubation periods or subculture, ID codes, volumes, weights, 
instrument printouts, meter readings, calculations, reagents  



 Test results 



 Standard and reagent origin, receipt, preparation, and use 



 Calibration criteria, frequency, and acceptance criteria 



 Data and statistical calculations, review, confirmation, interpretation, 
assessment, and reporting conventions 



 QC protocols and assessment 



 Electronic data security, software documentation and verification, 
software and hardware audits, backups, and records of any changes to 
automated data entries 



 Method performance criteria including expected QC requirements.  These 
are indicated both in the LIMS and in specific analytical report formats. 



 
14.2.4 All logbooks used during receipt, preparation, storage, analysis, and reporting 



of samples or monitoring of support equipment shall undergo a documented 
supervisory or peer review on a monthly basis. 



 
14.3 LABORATORY SUPPORT ACTIVITIES 



 
In addition to documenting all of the above-mentioned activities, the following are 
retained QA records and project records (previous discussions in this section relate 
where and how these data are stored): 



 All original raw data, whether hardcopy or electronic, for calibrations, samples, and 
QC measures, including analysts’ worksheets and data output records 
(chromatograms, strip charts, and other instrument response readout records) 



 A written description or reference to the specific test method used, which includes a 
description of the specific computational steps used to translate parametric 
observations into a reportable analytical value 



 Copies of final reports 



 Archived SOPs 



 Correspondence relating to laboratory activities for a specific project 



 All corrective action reports, audits, and audit responses 



 PT results and raw data 



 Results of data review, verification, and cross-checking procedures 
 



14.3.1 Sample Handling Records 
 



Records of all procedures to which a sample is subjected while in the 
possession of the laboratory are maintained.  These include, but are not 
limited to, records pertaining to: 
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 Sample preservation, including appropriateness of sample container and 
compliance with holding time requirement   



 Sample identification, receipt, acceptance or rejection, and login  



 Sample storage and tracking, including shipping receipts, sample 
transmittal/COC forms 



 Procedures for the receipt and retention of samples, including all 
provisions necessary to protect the integrity of samples 



 
14.4 ADMINISTRATIVE RECORDS 



 
The laboratory also maintains the administrative records in either electronic or hardcopy 
form. Refer to Table 14-1. 



 
14.5 RECORDS MANAGEMENT, STORAGE, AND DISPOSAL 



 
14.5.1 All records (including those pertaining to test equipment), certificates, and 



reports are safely stored, held secure, and in confidence to the client. 
Certification-related records are available upon request. 



 
14.5.2 All information necessary for the historical reconstruction of data is 



maintained by the laboratory.  Records that are stored only on electronic 
media must be supported by the hardware and software necessary for their 
retrieval.  



 
14.5.3 Records that are stored or generated by computers or personal computers 



have hardcopy, write-protected backup copies, or an electronic audit trail 
controlling access. 



 
14.5.4 The laboratory has a record management system (a.k.a., document control) 



for control of laboratory notebooks, instrument logbooks, standards logbooks, 
and records for data reduction, validation, storage, and reporting.  Laboratory 
notebooks or logbooks issued by the QA department are numbered 
sequentially.  No more than one notebook or logbook is active at a time for a 
given analysis, instrument, or task, so all data are recorded sequentially 
within a series of sequential notebooks or logbooks.  Records are considered 
archived when noted as such in the records management system. 



 
14.5.5 Transfer of ownership 
 
 In the event that the laboratory transfers ownership or goes out of business, 



the laboratory shall ensure that the records are maintained or transferred 
according to client’s instructions.  Upon ownership transfer, record retention 
requirements shall be addressed in the ownership transfer agreement and 
the responsibility for maintaining archives is clearly established.  In addition, 
in cases of bankruptcy, appropriate regulatory and state legal requirements 
concerning laboratory records must be followed.  In the event of the closure 
of the laboratory, all records will revert to the control of the Corporate 
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headquarters.  Should the entire company cease to exist, as much notice as 
possible will be given to clients and the accrediting bodies who have worked 
with the laboratory during the previous 5 years of such action. 



 
14.5.6 Records Disposal 



 
Records are removed from the archive and destroyed after 5 years, unless 
otherwise specified by a client or regulatory requirement.  On a project-
specific or program basis, clients may need to be notified prior to record 
destruction.  Records are destroyed in a manner that ensures their 
confidentiality such as shredding, mutilation, or incineration.  Refer to Tables 
14-1 and 14-2. 



 
Electronic copies of records must be destroyed by erasure or physically 
damaging off-line storage media so no records can be read. 



 
If a third-party records management company is hired to dispose of records, 
a “Certificate of Destruction” is required. 
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SECTION 15 
 



AUDITS 
 
15.1 INTERNAL AUDITS 



 
Internal audits are performed to verify that laboratory operations comply with the 
requirements of the laboratory’s quality system and with the external quality programs 
under which the laboratory operates.  Audits are planned and organized by the QA 
Manager.  Personnel conducting the audits should be independent of the area being 
evaluated.  Auditors will have sufficient authority, access to work areas, and 
organizational freedom necessary to observe all activities affecting quality and to report 
the assessments to laboratory management and, when requested, to Corporate 
management. 
 
Audits are conducted and documented, as described in Corporate Quality SOP No. CW-
Q-S-003.  The types and frequency of routine internal audits are described in Table 15-
1.  Special or ad hoc assessments may be conducted, as needed, under the direction of 
the QA Manager. 



 
Table 15-1.  Types of Internal Audits and Frequency 
 
Description Performed by Frequency 
Quality Systems Audits QA Department, QA-



approved designee, or 
Corporate Quality 



All areas of the laboratory, annually 



Quality Technical Audits Joint responsibility: 
a)  QA Manager or 



designee 
b)  Technical Manager or 



designee  
(Refer to Corporate 



Quality SOP CW-Q-
S-003) 



50% of methods annually 



SOP Method Compliance Joint responsibility: 
a)  QA Manager or 



designee 
b)  Technical Manager or 



designee  
(Refer to Corporate 



Quality SOP CW-Q-
S-003) 



Every 2 years, except for all SOPs 
affecting Drinking Water analyses 
(including QA and administrative 
SOPs ) 



Special Audits QA Department or 
designee 



Surveillance or spot checks performed 
as needed (e.g., to confirm corrective 
actions from other audits) 
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Description Performed by Frequency 
PT  Analysts, with QA 



oversight 
Two successful per year for each TNI 
field of testing, or as dictated by 
regulatory requirements 



 
15.1.1 Annual Quality Systems Audit 



 
An annual quality systems audit is required to ensure compliance to analytical 
methods and SOPs, TestAmerica’s Data Integrity and Ethics Policies, TNI 
quality systems, client and State requirements, and the effectiveness of the 
internal controls of the analytical process including, but not limited to, data 
review, QCs, preventive action, and corrective action.  The completeness of 
earlier corrective actions is assessed for effectiveness and sustainability.  
The audit is divided into sections for each operating or support area of the 
laboratory, and each section is comprehensive for a given area.  The area 
audits may be performed on a rotating schedule throughout the year to 
ensure adequate coverage of all areas.  This schedule may change as 
situations in the laboratory warrant.  



 
15.1.2 QA Technical Audits 



 
QA technical audits are based on client projects, associated sample delivery 
groups, and the methods performed.  Reported results are compared to raw 
data to verify the authenticity of results.  The validity of calibrations and QC 
results are compared to data qualifiers, footnotes, and case narratives.  
Documentation is assessed by examining injection logs and records of 
manual integrations.  Manual calculations are checked.  Where possible, 
electronic audit miner programs (e.g., Chrom AuditMiner) are used to identify 
unusual manipulations of the data deserving closer scrutiny.  QA technical 
audits will include all methods within a two-year period. 



  
15.1.3 SOP Method Compliance 



 
Compliance of all SOPs with the source methods and compliance of the 
operational groups with the SOPs will be assessed by the Technical Manager 
or qualified designee, at least every two years, or annually for methods, QA, 
and administrative SOPs related to the Drinking Water program.  The work of 
each newly hired analyst is assessed within three months of working 
independently (e.g., completion of method IDOC).  In addition, as analysts 
add methods to their capabilities, (new IDOC) reviews of the analyst work 
products will be performed within three months of completing the documented 
training.     



 
15.1.4 Special Audits 



 
Special audits are conducted on an as needed basis, generally as a follow-up 
to specific issues such as client complaints, corrective actions, PT results, 
data audits, system audits, validation comments, regulatory audits, or 
suspected ethical improprieties.  Special audits are focused on a specific 
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issue, and report format, distribution, and timeframes are designed to 
address the nature of the issue. 



 
15.1.5 Performance Testing 



 
The laboratory participates in performance audits conducted through the 
analysis of PT samples provided by a third party. PT samples are analyzed 
either annually or semi-annually based on the laboratory’s accreditation 
requirements (e.g., NELAP/TNI and Nevada DEP require semi-annual PT 
samples while Arizona DHS and California ELAP require annual PT 
samples). The laboratory generally participates in the following types of PT 
studies: Drinking Water (WS), Non-potable Water (WP), Underground 
Storage Tank (UST), and Soil (HW).  



 
It is TestAmerica’s policy that PT samples be treated as typical samples in 
the production process.  Furthermore, where PT samples present special or 
unique problems in the regular production process, they may need to be 
treated differently, as would any special or unique request submitted by any 
client. The QA Manager must be consulted and must be in agreement with 
any decisions made to treat a PT sample differently due to some special 
circumstance.   



 
Written responses to unacceptable PT results are required. In some cases, it 
may be necessary for blind QC samples to be submitted to the laboratory to 
show a return to control.  



 
15.2 EXTERNAL AUDITS 



 
External audits are performed when certifying agencies or clients conduct on-site 
inspections or submit performance testing samples for analysis.  It is TestAmerica’s 
policy to cooperate fully with regulatory authorities and clients.  The laboratory makes 
every effort to provide the auditors with access to personnel, documentation, and 
assistance.  Department Managers are responsible for providing corrective actions to the 
QA Manager who coordinates the response for any deficiencies discovered during an 
external audit. Audit responses are due in the time allotted by the client or agency 
performing the audit. When requested, a copy of the audit report and the laboratory’s 
corrective action plan will be forwarded to Corporate Quality. 



 
The laboratory cooperates with clients and their representatives to monitor the 
laboratory’s performance in relation to work performed for the client. The client may only 
view data and systems related directly to the client’s work.  All efforts are made to keep 
other client information confidential.   



 
15.2.1 Confidential Business Information Considerations 



 
During on-site audits, on-site auditors may come into possession of 
information claimed as business confidential.  A business confidentiality claim 
is defined as “a claim or allegation that business information is entitled to 
confidential treatment for reasons of business confidentiality or a request for 
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a determination that such information is entitled to such treatment.”  When 
information is claimed as business confidential, the laboratory must place on 
(or attach to) the information at the time it is submitted to the auditor, a cover 
sheet, stamped or typed legend or other suitable form of notice, employing 
language such as “trade secret,” “proprietary,” or “company confidential.”  
Confidential portions of documents otherwise non-confidential must be clearly 
identified.  CBI may be purged of references to client identity by the 
responsible laboratory official at the time of removal from the laboratory.  
However, sample identifiers may not be obscured from the information.  
Additional information regarding CBI can be found in the 2009 TNI Standard.  



 
15.3 AUDIT FINDINGS 



 
Audit findings are documented using the iCAT.  The laboratory’s corrective action 
responses for both types of audits (internal or external) may include action plans that 
could not be completed within a pre-defined timeframe.  In these instances, a completion 
date must be set and agreed to by Operations Management and the QA Manager.  



 
Developing and implementing corrective actions to findings is the responsibility of the 
Department Manager where the finding originated.  Findings that are not corrected by 
specified due dates are reported monthly to management in the QA monthly report. .  
When requested, a copy of the audit report and the laboratory’s corrective action plan 
will be forwarded to Corporate Quality.  



 
If any audit finding casts doubt on the effectiveness of the operations or on the 
correctness or validity of the laboratory’s test results, the laboratory shall take timely 
corrective action, and shall notify clients in writing if the investigations show that the 
laboratory results have been affected.  Once corrective action is implemented, a follow-up 
audit is scheduled to ensure that the problem has been corrected. 



 
Clients must be notified promptly in writing, of any event such as the identification of 
defective measuring or test equipment that casts doubt on the validity of results given in 
any test report or amendment to a test report. The investigation must begin within 24 
hours of discovery of the problem and all efforts are made to notify the client within two 
weeks after the completion of the investigation. 
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SECTION 16 
 



MANAGEMENT REVIEWS 
 
16.1 QUALITY ASSURANCE REPORT 



 
A comprehensive QA report shall be prepared each month by the laboratory’s QA 
department and forwarded to the Laboratory Director, Operations Manager, their 
Corporate Quality Director as well as their VP of Operations.  All aspects of the QA 
system are reviewed to evaluate the suitability of policies and procedures.  During the 
course of the year, the Laboratory Director, VP of Operations, or Corporate Quality may 
request that additional information be added to the report. 



 
On a monthly basis, Corporate Quality compiles information from all the monthly 
laboratory reports. The Corporate Quality Directors prepare a report that includes a 
compilation of all metrics and notable information and concerns regarding the QA 
programs within the laboratories.  The report also includes a listing of new regulations 
that may potentially impact the laboratories.  This report is presented to the Senior 
Management Team and VPs of Operations.  



 
16.2 ANNUAL MANAGEMENT SYSTEMS REVIEW 



 
The senior laboratory management team (Laboratory Director, Operations Manager, QA 
Manager, and Manager of Project Management) conducts an annual review of its quality 
systems and the LIMS to ensure its continuing suitability and effectiveness in meeting 
client and regulatory requirements and to introduce any necessary changes or 
improvements.  It will also provide a platform for defining goals, objectives, and action 
items that feed into the laboratory planning system. Corporate Operations and Corporate 
Quality may be included in this meeting at the discretion of the Laboratory Director.  The 
LIMS review consists of examining any audits, complaints, or concerns that have been 
raised through the year that are related to the LIMS.  The laboratory will summarize any 
critical findings that cannot be solved by the laboratory and report them to Corporate IT.   



 
This management systems review (Corporate Quality SOP No. CW-Q-S-004 and Work 
Instruction No. CW-Q-WI-003) uses information generated during the preceding year to 
assess the “big picture” by ensuring that routine actions taken and reviewed on a 
monthly basis are not components of larger systematic concerns.  The monthly review 
should keep the quality systems current and effective, therefore, the annual review is a 
formal senior management process to review specific existing documentation.  
Significant issues from the following documentation are compiled or summarized by the 
QA Manager prior to the review meeting:  



 Matters arising from the previous annual review 



 Prior monthly QA reports issues 



 Laboratory QA metrics 



 Review of report re-issue requests 



 Review of client feedback and complaints 
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 Issues arising from any prior management or staff meetings 



 Minutes from prior senior laboratory management team meetings.  Issues that may 
be raised from these meetings include:  



o Adequacy of staff, equipment, and facility resources 



o Adequacy of policies and procedures 



o Future plans for resources and testing capability and capacity 



 The annual internal double blind PT program sample performance (if performed) 



 Compliance to the Ethics Policy and Data Integrity Plan.  Include any 
evidence/incidents of inappropriate actions or vulnerabilities related to data integrity. 



 
A report is generated by the QA Manager and management.  The report is distributed to 
the appropriate VP of Operations and the Corporate Quality Director.  The report 
includes, but is not limited to: 



 The date of the review and the names and titles of participants 



 A reference to the existing data quality-related documents and topics that were 
reviewed 



 Quality system or operational changes or improvements that will be made as a result 
of the review [e.g., an implementation schedule including assigned responsibilities 
for the changes  (Action Table)].  Due dates for corrective actions must be set to be 
no later than six months following the date of the report. 



 
The report will be summarized and communicated to all laboratory personnel during one 
of the monthly all staff meeting.  Changes to the quality systems requiring update to the 
QAM shall be included in the next revision of the QAM. 



 
16.3 POTENTIAL INTEGRITY-RELATED MANAGERIAL REVIEWS 



 
Potential integrity issues (data- or business-related) must be handled and reviewed in a 
confidential manner until such time as a follow-up evaluation, full investigation, or other 
appropriate actions have been completed and issues clarified.  Corporate Legal SOP No. 
CW-L-S-002 shall be followed.  All investigations that result in finding of inappropriate 
activity are documented and include any disciplinary actions involved, corrective actions 
taken, and all appropriate notification of clients.   



 
TestAmerica’s CEO, Executive VP of Operations, VP of Client & Technical Services, 
VPs of Operations, and Corporate Quality Directors receive a monthly report from the 
Corporate Quality and EH&S Director summarizing any current data integrity or data 
recall investigations.  The VPs of Operations are also made aware of progress on these 
issues for their specific laboratories.  
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SECTION 17 
 



PERSONNEL 
 



17.1 OVERVIEW 
 
The laboratory’s management believes that its highly qualified and professional staff is 
the single most important aspect in assuring a high level of data quality and service.  
The staff consists of professionals and support personnel as outlined in the organization 
charts in Figure 4-1.  



 
All personnel must demonstrate competence in the areas where they have responsibility.  
Any staff who is undergoing training shall have appropriate supervision until they have 
demonstrated their ability to perform their job function on their own.  Staff shall be 
qualified for their tasks based on appropriate education, training, experience, and/or 
demonstrated skills, as required. 



 
The laboratory employs sufficient personnel with the necessary education, training, 
technical knowledge, and experience for their assigned responsibilities. 



 
All personnel are responsible for complying with all QA/QC requirements that pertain to 
the laboratory and their area of responsibility.  Each staff member must have a 
combination of experience and education to adequately demonstrate a specific 
knowledge of their particular area of responsibility.  Technical staff must also have a 
general knowledge of laboratory operations, test methods, QA/QC procedures, and 
records management.  



 
Laboratory management is responsible for formulating goals for laboratory staff, with 
respect to education, training and skills, and ensuring that the laboratory has a policy 
and procedures for identifying training needs and providing training of personnel.  The 
training shall be relevant to the present and anticipated responsibilities of the laboratory 
staff.   



 
The laboratory only uses personnel that are employed by, or under contract to, the 
laboratory.  Contracted personnel, when used, must meet competency standards of the 
laboratory and work in accordance to the laboratory’s quality system. 



 
17.2 EDUCATION AND EXPERIENCE REQUIREMENTS FOR TECHNICAL PERSONNEL 



 
The laboratory makes every effort to hire analytical staff that possesses a college degree 
(AA, BA, and BS) in an applied science with some chemistry in the curriculum.  Selection 
of qualified candidates for laboratory employment begins with documentation of minimum 
education, training, and experience prerequisites needed to perform the prescribed task.  
Minimum education and training requirements for TestAmerica employees are outlined 
in job descriptions and are generally summarized for analytical staff in the table below.  
Where specific education and experience requirements are dictated by regulatory 
programs or States, these requirements must be met.    
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The laboratory maintains job descriptions for all personnel who manage, perform, or 
verify work affecting the quality of the environmental testing the laboratory performs.  
Job descriptions are located in the TestAmerica Intranet’s Human Resources webpage.  
See also Section 4 for position descriptions/responsibilities.  
 
Experience and specialized training are occasionally accepted in lieu of a college degree 
(basic lab skills such as using a balance, colony counting, aseptic or quantitation 
techniques, etc., are also considered). 
 
As a general rule for analytical staff, see guidelines in the table below. 
 
Table 17-1.  Education and Experience Guidelines 



 
Specialty Education Experience 



Extractions, Digestions, some 
electrode methods (pH, Dissolved 
Oxygen, Redox, etc.), or Titrimetric and 
Gravimetric Analyses 



H.S. Diploma On the job training  



GFAA, CVAA, FLAA, Single component 
or short list chromatography (e.g., Fuels, 
BTEX-GC, IC) 



A college degree in 
an applied science or 
2 years of college 
and at least 1 year of 
college chemistry, or  



2 years prior 
analytical experience 
is required 



ICP, ICPMS, Long list or complex 
chromatography (e.g., Pesticides, PCB, 
Herbicides, etc.), HPLC, GCMS  



A college degree in 
an applied science or 
2 years of college 
chemistry, or 



5 years of prior 
analytical experience 
is required 



Spectra interpretation A college degree in 
an applied science or 
2 years of college 
chemistry, and 



2 years relevant 
experience or 5 years 
of prior analytical 
experience 



Technical Managers/Department 
Managers 



Bachelor degree in 
an applied science or 
engineering with 24 
semester hours in 
chemistry (or 16 
semester hours in 
general microbiology 
and biology for 
Microbiology), and 
 
 



2 years experience in 
environmental 
analysis of 
representative 
analytes for which 
they will oversee 
 
An advanced (MS, 
PhD) degree may 
substitute for one 
year of experience 



 
When an analyst does not meet these requirements, they can perform a task under the 
direct supervision of a qualified analyst, peer reviewer, or Department Manager, and are 
considered an analyst in training.  The person supervising an analyst in training is 
accountable for the quality of the analytical data and must review and approve data and 
associated corrective actions. 



 
17.3 TRAINING 
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The laboratory is committed to furthering the professional and technical development of 
employees at all levels. 



 
Orientation to the laboratory’s policies and procedures, in-house method training, and 
employee attendance at outside training courses and conferences all contribute toward 
employee proficiency.  Below are examples of required employee training:  



 
Table 17-2.  Required Employee Training 



 
Required Training Time Frame Employee Type 
EH&S Prior to laboratory 



work 
All 



Ethics – New Hires 1 week of hire All 
Ethics – Comprehensive 90 days of hire All 
Data Integrity 30 days of hire Technical and PMs 
QAM 30 days of hire All 
Ethics – Refresher Quarterly All 
IDOC Prior to unsupervised 



method performance 
or analysis of client 
samples 



Technical 



 
The laboratory maintains records of relevant authorization/competence, education, 
professional qualifications, training, skills, and experience of technical personnel 
(including contracted personnel) as well as the date that approval/authorization was 
given.  These records are kept on file at the laboratory.  Also refer to Section 19.4.2.   



 
The training of technical staff is kept up to date by: 



 Documentation in each employee training file that they have read, understood, and 
agreed to follow the most recent version of the QAM and SOPs in their area of 
responsibility.  This documentation is updated as the QAM and the SOPs are 
updated.   



 Documentation from any training courses or workshops on specific equipment, 
analytical techniques, or other relevant topics that maintained in their training file. 



 Documentation of proficiency (refer to Section 19). 



 An Ethics Agreement signed by each staff member (renewed each year) and 
evidence of quarterly ethics training. 



 A Confidentiality Agreement signed by each staff member signed at the time of 
employment and annually. 



 Documentation and attestation forms, maintained by Human Resources, on 
employment status and records, benefit programs, timekeeping/payroll, and 
employee conduct (e.g., ethics violations). This information is maintained in the 
employee’s secured personnel file. 



 
Evidence of successful training could include such items as: 



 Adequate documentation of training within operational areas, including one-on-one 
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technical training for individual technologies, and particularly for people cross-
trained. 



 Analysts knowledge to refer to QAM and QA SOPs for quality issues. 



 Analysts following SOPs, i.e., practice matches SOPs.  



 Analysts regularly communicate to supervisors and QA if SOPs need revision, rather 
than waiting for auditors to find problems. 



 
Further details regarding the laboratory's training program are described in laboratory SOP 
No. IR-QA-TRAIN. 



 
17.4 DATA INTEGRITY AND ETHICS TRAINING PROGRAM 



 
Establishing and maintaining a high ethical standard is an important element of a quality 
system.  Ethics and data integrity training is integral to the success of TestAmerica and 
is provided for each employee at TestAmerica.  It is a formal part of the initial employee 
orientation within one week of hire followed by technical data integrity training within 30 
days, comprehensive training within 90 days, and quarterly refresher for all employees.  
The Laboratory Director or the QA Manager at each facility typically performs the ethics 
training for their staff. 



 
In order to ensure that all personnel understand the importance TestAmerica places on 
maintaining high ethical standards at all times, TestAmerica has established an Ethics 
Policy (Corporate Legal Document No. CW-L-P-004) and an Ethics Statement.  All initial 
and quarterly training is documented by signature on the signed Ethics Statement 
demonstrating that the employee has participated in the training and understands their 
obligations related to ethical behavior and data integrity.    



 
Violations of this Ethics Policy will not be tolerated.  Employees who violate this policy 
will be subject to disciplinary actions up to and including termination.  Criminal violations 
may also be referred to the Government for prosecution.  In addition, such actions could 
jeopardize TestAmerica's ability to do work on Government contracts, and for that 
reason, TestAmerica has a Zero Tolerance approach to such violations. 



 
Employees are trained as to the legal and environmental repercussions that result from 
data misrepresentation.  Key topics covered in the presentation include:  



 Organizational mission and its relationship to the critical need for honesty and full 
disclosure in all analytical reporting 



 Ethics Policy 



 How and when to report ethical/data integrity issues; confidential reporting 



 Record keeping 



 Discussion regarding data integrity procedures 



 Specific examples of breaches of ethical behavior (e.g., peak shaving, altering data 
or computer clocks, improper macros, accepting/offering kickbacks, illegal 
accounting practices, unfair competition/collusion) 
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 Internal monitoring; investigations and data recalls 



 Consequences for infractions including potential for immediate termination, 
debarment, or criminal prosecution. 



 Importance of proper written narration/data qualification by the analyst and PM with 
respect to those cases where the data may still be usable but are in one sense or 
another partially deficient 



 
Additionally, a data integrity hotline (800-736-9407) is maintained by TestAmerica and 
administered by the Corporate Quality department.  
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SECTION 18 
 



ACCOMMODATIONS AND ENVIRONMENTAL CONDITIONS 
 



18.1 OVERVIEW 
 
The laboratory is a 45,000 ft2 secure laboratory facility with controlled access and 
designed to accommodate an efficient work flow and to provide a safe and comfortable 
work environment for employees.  All visitors sign in and are escorted by laboratory 
personnel.  Access is controlled by various measures.   



  
The laboratory is equipped with structural safety features.  Each employee is familiar 
with the location, use, and capabilities of general and specialized safety features 
associated with their work place.  The laboratory provides and requires the use of 
protective equipment including safety glasses, protective clothing, gloves, etc.  The 
OSHA and other regulatory agency guidelines regarding required amounts of bench and 
fume hood space, lighting, ventilation (temperature and humidity controlled), access, and 
safety equipment are met or exceeded.  



 
Traffic flow through sample preparation and analysis areas is minimized to reduce the 
likelihood of contamination.  Adequate floor space and bench top area is provided to 
allow unencumbered sample preparation and analysis space.  Sufficient space is also 
provided for storage of reagents and media, glassware, and portable equipment.  Ample 
space is also provided for refrigerated sample storage before analysis and archival 
storage of samples after analysis. Laboratory HVAC and deionized water systems are 
designed to minimize potential trace contaminants.  



 
The laboratory is separated into specific areas for sample receiving, sample preparation, 
volatile organic sample analysis, non-volatile organic sample analysis, inorganic sample 
analysis, microbiological sample analysis, and administrative functions.  



 
18.2 ENVIRONMENT 



 
Laboratory accommodation, test areas, energy sources, and lighting are adequate to 
facilitate proper performance of tests.  The facility is equipped with HVAC systems 
appropriate to the needs of environmental testing performed at this laboratory. 



 
The environment in which these activities are undertaken does not invalidate the results 
or adversely affect the required accuracy of any measurements. 



 
The laboratory provides for the effective monitoring, control, and recording of 
environmental conditions that may affect the results of environmental tests, as required 
by the relevant specifications, methods, and procedures.  Such environmental conditions 
include humidity, voltage, pressure, temperature, and vibration levels in the laboratory. 



 
When any of the method- or regulatory-required environmental conditions change to a 
point where they may adversely affect test results, analytical testing will be discontinued 
until the environmental conditions are returned to the required levels.  
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Environmental conditions of the facility housing the computer network and the LIMS are 
regulated to protect against raw data loss. 



 
18.3 WORK AREAS 



 
There is effective separation between neighboring areas when the activities therein are 
incompatible with each other.  Examples include: 



 Microbiological culture handling and sample incubation areas 



 Volatile organic chemical handling areas (e.g., sample preparation and waste 
disposal) and volatile organic chemical analysis areas 



  
Access to and use of all areas affecting the quality of analytical testing is defined and 
controlled by secure access to the laboratory building, as described below in the Building 
Security section. 



 
Adequate measures are taken to ensure good housekeeping in the laboratory and to 
ensure that any contamination does not adversely affect data quality.  These measures 
include regular cleaning to control dirt and dust within the laboratory.  



 
Work areas are available to ensure an unencumbered work environment.  Work areas 
include: 



 Access and entry ways to the laboratory 



 Sample receipt 



 Sample storage 



 Chemical and waste storage 



 Data handling and storage 



 Sample processing  



 Sample analysis 
 
Refer to the following documents and procedures for specific requirements for 
microbiological laboratory facility: 



 Standard Methods, 20th Ed., 9020B, Section 2 



 TNI V1M5, 1.7.3.7.a 
 
18.4 FLOOR PLAN 



 
A floor plan can be found in Appendix 1. 



  
18.5 BUILDING SECURITY 



 
Building keys and alarm codes are distributed to employees, as necessary.  



 
Visitors to the laboratory sign in and out in a visitor’s logbook.  A visitor is defined as any 
person who visits the laboratory who is not an employee of that laboratory.  In addition to 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 94 of 179



 



Company Confidential & Proprietary 



signing into the laboratory, the EH&S Manual (Corporate EH&S Document No. CW-E-M-
001) contains requirements for visitors and vendors.  There are specific safety forms that 
must be reviewed and signed.  



 
Visitors (with the exception of company employees) are escorted by laboratory 
personnel at all times, or the location of the visitor is noted in the visitor’s logbook.  Signs 
are posted in the laboratory designating employee-only areas: “Authorized employees 
beyond this point.” 
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SECTION 19 
 



TEST METHODS AND METHOD VALIDATION 
 



19.1 OVERVIEW 
 
The laboratory uses methods that are appropriate to meet our clients’ requirements and 
that are within the scope of the laboratory’s capabilities.  These include sample handling 
and transport, sample storage and preparation, and, where appropriate, an estimation of 
the measurement of uncertainty as well as statistical techniques for analysis of 
environmental data. 



    
Instructions are available in the laboratory for the operation of equipment as well as for the 
handling and preparation of samples.  All instructions, SOPs, reference methods, and 
manuals relevant to the work of the laboratory are readily available to all staff.  Deviations 
from published methods are documented (with justification) in the laboratory’s approved 
SOPs.  SOPs are submitted to clients for review at their request.  Significant deviations 
from published methods require client approval and regulatory approval, where applicable.   



 
19.2 STANDARD OPERATING PROCEDURES 



 
The laboratory maintains SOPs that accurately reflect all phases of the laboratory such 
as assessing data integrity, corrective actions, handling customer complaints, as well as 
all analytical methods and sampling procedures.  The laboratory SOPs are derived from 
the most recently promulgated/approved published methods and are specifically adapted 
to the laboratory facility.  Modifications or clarifications to published methods are clearly 
noted in the SOPs.  All SOPs are controlled in the laboratory: 



 All SOPs contain a revision number, effective date, and appropriate approval 
signatures.  Controlled copies are available to all staff. 



 Procedures for writing an SOP are incorporated by reference to Corporate Quality 
Document No. CW-Q-S-002. 



 SOPs are reviewed at a minimum of every 2 years (annually for Drinking Water 
projects), and where necessary, revised to ensure continuing suitability and 
compliance with applicable requirements.  



 
19.3 LABORATORY METHODS MANUAL 
 



For each test method, the laboratory shall have available the published referenced 
method as well as the laboratory developed SOP.   



 
Note:  If more stringent standards or requirements are included in a mandated test  



method or regulation than those specified in this manual, the laboratory shall 
demonstrate that such requirements are met.  If it is not clear which requirements 
are more stringent, the standard from the method or regulation is to be followed.  
Any exceptions or deviations from the referenced methods or regulations are 
noted in the specific laboratory SOP.  
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The laboratory maintains an SOP Index for both technical and non-technical SOPs.  
Technical SOPs are maintained to describe a specific test method.  Non-technical SOPs 
are maintained to describe functions and processes not related to a specific test method.  
The QA Department maintains a list of all laboratory SOPs. 
 



19.4 SELECTION OF METHODS 
 



Since numerous methods and analytical techniques are available, continued 
communication between the client and the laboratory is imperative to assure the correct 
methods are utilized.  Once client methodology requirements are established, this and 
other pertinent information is summarized by the PM.  These mechanisms ensure that 
the proper analytical methods are applied when the samples arrive for login.  For non-
routine analytical services (e.g., special matrices, non-routine compound lists, etc.), the 
method of choice is selected based on client needs and available technology.  The 
methods selected should be capable of measuring the specific parameter of interest, in 
the concentration range of interest, and with the required precision and accuracy. 



    
19.4.1 Sources of Methods 



 
Routine analytical services are performed using standard EPA-approved 
methodology.  In some cases, modification of standard approved methods 
may be necessary to provide accurate analyses of particularly complex 
matrices.  When the use of specific methods for sample analysis is mandated 
through project or regulatory requirements, only those methods shall be used.   



 
When clients do not specify the method to be used or when methods are not 
required, the methods used will be clearly validated and documented in an 
SOP and available to clients and/or the end user of the data. 



 
The analytical methods used by the laboratory are those currently accepted 
and approved by the EPA and the state or territory from which the samples 
were collected.  Reference methods include: 
 
 Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the 



Clean Water Act, and Appendix A-C; 40 CFR Part 136, USEPA Office of Water. 
Revised as of July 1, 1995, Appendix A to Part 136 - Methods for Organic 
Chemical Analysis of Municipal and Industrial Wastewater (EPA 600 Series) 



 Methods for Chemical Analysis of Water and Wastes, EPA 600 (4-79-020), 1983. 



 Methods for the Determination of Inorganic Substances in Environmental 
Samples, EPA-600/R-93/100, August 1993. 



 Methods for the Determination of Metals in Environmental Samples, EPA/600/4-
91/010, June 1991. Supplement I: EPA-600/R-94/111, May 1994. 



 Methods for the Determination of Organic Compounds in Drinking Water, EPA-
600/4-88-039, December 1988, Revised, July 1991, Supplement I, EPA-600-4-
90-020, July 1990, Supplement II, EPA-600/R-92-129, August 1992. Supplement 
III EPA/600/R-95/131 - August 1995 (EPA 500 Series) (EPA 500 Series 
methods) 



 Technical Notes on Drinking Water Methods, EPA-600/R94-173, October 1994 
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 Standard Methods for the Examination of Water and Wastewater, 20th and on-
line editions; Eaton, A.D. Clesceri, L.S. Greenberg, A.E. Eds; American Water 
Works Association, Water Pollution Control Federation, American Public Health 
Association: Washington, D.C. 



 Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), 
Third Edition, September 1986, Final Update I, July 1992, Final Update IIA, 
August 1993, Final Update II, September 1994; Final Update IIB, January 1995; 
Final Update III, December 1996; Final Update IV, January 2008. 



 Annual Book of ASTM Standards, American Society for Testing & Materials 
(ASTM), Philadelphia, PA. 



 Manual for the Certification of Laboratories Analyzing Drinking Water (EPA 815-
R-05-004, January 2005)  



 Code of Federal Regulations (CFR) 40,  Parts 136, 141, 172, 173, 178, 179 and 
261 



 
The laboratory reviews updated versions to all the aforementioned references 
for adaptation based upon capabilities, instrumentation, etc., and implements 
them as appropriate.  As such, the laboratory strives to perform only the 
latest versions of each approved method as regulations allow or require. 



 
Other reference procedures for non-routine analyses may include methods 
established by specific states (e.g., Underground Storage Tank methods), 
ASTM, or equipment manufacturers.  Sample type, source, and the governing 
regulatory agency requiring the analysis will determine the method utilized. 



 
The laboratory shall inform the client when a method proposed by the client 
may be inappropriate or out-of-date.  After the client has been informed, and 
they wish to proceed contrary to the laboratory’s recommendation, it will be 
documented.   



 
19.4.2 Demonstration of Capability 



 
Before the laboratory may institute a new method and begin reporting results, 
the laboratory shall confirm that it can properly operate the method.  In 
general, this demonstration does not test the performance of the method in 
real world samples, but in an applicable and available clean matrix sample.  If 
the method is for the testing of analytes that are not conducive to spiking, 
DOC may be performed on QC samples. 



 
A DOC is performed whenever there is a change in instrument type (e.g., 
new instrumentation), matrix, method, or personnel (e.g., analyst has not 
performed the method within the last 12 months).   
 
The laboratory shall have a DOC for all analytes included in the methods that 
the laboratory performs, and proficiency DOCs for each analyst shall include 
all analytes that the laboratory routinely performs.  Addition of non-routine 
analytes does not require new DOCs for all analysts if those analysts are 
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already qualified for routine analytes tested using identical chemistry and 
instrument conditions. 



 
An IDOC for an analyst must include all analytes that the laboratory performs.  
The IDOC must be thoroughly documented and approved by the QA 
Manager prior to independently analyzing client samples or reviewing data 
(first- or second-level review).  All associated documentation must be 
retained in accordance with the laboratory’s archiving procedures. 



 
Ongoing DOCs for analysts may include all analytes that the laboratory 
performs or only those analytes that are routinely analyzed as long as all 
analytes that the laboratory performs are included in at least one analyst’s 
DOC (initial or ongoing) every two years.  Ongoing DOCs are approved by 
the QA Manager annually or a new IDOC is performed, in order to continue or 
resume analyzing client samples or reviewing data (first- or second-level 
reviews).  All associated documentation must be retained in accordance with 
the laboratory’s archiving procedures. 



 
The laboratory must have an approved SOP, demonstrate satisfactory 
performance, and conduct an MDL study.  There may be other requirements, 
as stated within the published method or regulations (e.g., RT window study). 



 
Note:  In some instances, a situation may arise where a client requests that  



an unusual analyte be reported using a method where this analyte is 
not normally reported.  If the analyte is being reported for regulatory 
purposes, the method must meet all procedures outlined within this 
QAM (SOP, MDL, and DOC).  If the client states that the information 
is not for regulatory purposes, the result may be reported as long as 
the following criteria are met: 



 The instrument is calibrated for the analyte to be reported using 
the criteria for the method and ICV/CCV criteria are met (unless 
an ICV/CCV is not required by the method or criteria are per 
project DQOs). 



 The laboratory’s nominal or default RL is equal to the QL, must be 
at or above the lowest non-zero standard in the calibration curve, 
and must be reliably determined.  Project RLs are client-specified 
reporting levels, which may be higher than the QL.  Results 
reported below the QL must be qualified as estimated values.  
Also see Section 19.6.1.3. 



 The client request is documented and the laboratory informs the 
client of its procedure for working with unusual compounds.  The 
final report must be footnoted or qualified, as applicable: 
Reporting Limit based on the low standard of the calibration curve. 



 
19.4.3 IDOC and Ongoing DOC Procedures 



 
19.4.3.1 The spiking standard used must be prepared independently from 



those used in instrument calibration.   
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19.4.3.2 The analyte(s) shall be diluted in a volume of clean matrix 



sufficient to prepare four aliquots at one to four times the RL (for 
IDOCs) or at the concentration specified by a method or the 
laboratory SOP (for Ongoing DOCs).  



 
19.4.3.3 Four aliquots shall be prepared and analyzed according to the test 



method.   The four aliquots shall be analyzed consecutively on the 
same day or consecutively over a period of consecutive days, 
meaning one replicate per day for four days or two consecutive 
aliquots per day for two days, or three consecutive aliquots in one 
day and one replicate the next day, however preferred, as long as 
the aliquots are analyzed in consecutive order in consecutive 
days.   



 
19.4.3.4 Using all of the results, calculate the mean recovery in the 



appropriate reporting units and the standard deviations for each 
parameter of interest. 



 
19.4.3.5 When it is not possible to determine the mean and standard 



deviations, such as for presence, absence, and logarithmic 
values, the laboratory will assess performance against criteria 
described in the laboratory SOP. 



 
19.4.3.6 Compare the information obtained above to the corresponding 



acceptance criteria for precision and accuracy in the test method 
(if applicable) or to the laboratory-generated acceptance criteria 
(or interim criteria) for the LCS, if there is no mandatory criteria 
established.  If any one of the parameters do not meet the 
acceptance criteria, the performance is unacceptable for that 
parameter. 



 
19.4.3.7 When one or more of the tested parameters fail at least one of the 



acceptance criteria, the analyst must proceed according to either 
option listed below: 



 Locate and correct the source of the problem and repeat the 
test for all parameters of interest beginning with Section 
19.4.3.3 above. 



 Beginning with Section 19.4.3.3 above, repeat the test for all 
parameters that failed to meet criteria.  Repeated failure, 
however, will confirm a general problem with the measurement 
system.  If this occurs, locate and correct the source of the 
problem and repeat the test for all compounds of interest 
beginning with Section 19.4.3.1 above. 



 
Note:   All analytes that the laboratory can possibly report (i.e., those 



analytes with approved ICAL and MDL studies) must be included in 
the analyst IDOC.  Routine LCS or LCSD analytes may be used for 
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ongoing DOCs.   
 
A certification statement (see Figure 19-1) shall be used to document the 
completion of each IDOC for an analyst.  A similar form may be used to 
document an ongoing DOC.  A copy of the certification is archived in the QA 
files.  Approved DOCs for all analysts are summarized in the QA files.  



 
19.5 LABORATORY-DEVELOPED METHODS AND NON-STANDARD METHODS 
 



Any new method developed by the laboratory must be fully defined in an SOP and 
validated by qualified personnel with adequate resources to perform the method.  
Method specifications and the relation to client requirements must be clearly conveyed 
to the client if the method is a non-standard method (not a published or routinely 
accepted method).  The client must also be in agreement to the use of the non-standard 
method.   



 
19.6 VALIDATION OF METHODS 



 
Validation is the confirmation by examination and the provision of objective evidence that 
the particular requirements for a specific intended use are fulfilled.  



 
All non-standard methods, laboratory-designed/developed methods, standard methods 
used outside of their scope, and major modifications to published methods must be 
validated to confirm they are fit for their intended use.  The validation will be as extensive 
as necessary to meet the needs of the given application.  The results are documented 
with the validation procedure used and contain a statement as to the fitness for use. 



 
19.6.1 Method Validation and Verification Activities for All New Methods  



 
While method validation can take various courses, the following activities can 
be required as part of method validation.  Method validation records are 
designated QC records and are archived accordingly. 



 
19.6.1.1 Determination of Method Selectivity 



 
Method selectivity is the demonstrated ability to discriminate the 
analyte(s) of interest from other compounds in the specific matrix 
or matrices from other analytes or interference.  In some cases, to 
achieve the required selectivity for an analyte, a confirmation 
analysis is required as part of the method. 



 
19.6.1.2 Determination of Method Sensitivity 



 
Sensitivity can be both estimated and demonstrated.  Whether a 
study is required to estimate sensitivity depends on the level of 
method development required when applying a particular 
measurement system to a specific set of samples.  Where 
estimations and/or demonstrations of sensitivity are required by 
regulation or client agreement, such as the procedure in 40 CFR 
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Part 136 Appendix B, under the Clean Water Act, these shall be 
followed.   



 
19.6.1.3 Relationship of Limit of Detection to the Quantitation Limit 



 
An important characteristic of expression of sensitivity is the 
difference in the LOD and the QL.  The LOD is the minimum level 
at which the presence of an analyte can be reliably concluded.  
The QL is the minimum concentration of analyte that can be 
quantitatively determined with acceptable precision and bias.  For 
most instrumental measurement systems, there is a region where 
semi-quantitative data is generated around the LOD (both above 
and below the estimated MDL or LOD) and below the QL.  In this 
region, detection of an analyte may be confirmed but 
quantification of the analyte is unreliable within the accuracy and 
precision guidelines of the measurement system.  When an 
analyte is detected below the QL, and the presence of the analyte 
is confirmed by meeting the qualitative identification criteria for the 
analyte, the analyte can be reliably reported, but the amount of the 
analyte can only be estimated.  If data is to be reported in this 
region, it must be done so with a qualification that denotes the 
semi-quantitative nature of the result. 
 
The LOD (MDL) of the analyte shall be multiplied by a correction 
factor, when applicable, based on actual divided by expected 
sample weights.  The adjusted LOD (MDL) shall not be reported if 
the adjustment lowers the LOD (MDL) by more than 50%. 
 
The QL (RL) of the analyte shall be multiplied by a correction 
factor, when applicable, based on actual divided by expected 
sample weights.  The adjusted QL (RL) cannot be lower than the 
lowest non-zero calibration level. 



 
19.6.1.4 Determination of Interferences 



 
A determination that the method is free from interferences in a 
blank matrix is performed. 



 
19.6.1.5 Determination of Range 



 
Where appropriate to the method, the quantitation range is 
determined by comparison of the response of an analyte in a 
curve to established or targeted criteria.  Generally, the upper QL 
is defined by the highest acceptable calibration concentration.  
The lower QL cannot be lower than the lowest non-zero calibration 
level, and can be constrained by required levels of bias and 
precision. 



 
19.6.1.6 Determination of Accuracy and Precision  
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Accuracy and precision studies are generally performed using 
replicate analyses, with a resulting percent recovery and measure 
of reproducibility (standard deviation, relative standard deviation) 
calculated and measured against a set of target criteria. 



 
19.6.1.7 Documentation of Method 



 
The method is formally documented in an SOP.  If the method is a 
minor modification of a standard laboratory method that is already 
documented in an SOP, an SOP Attachment describing the 
specific differences in the new method is acceptable in place of a 
separate SOP. 



 
19.6.1.8 Continued Demonstration of Method Performance 



 
Continued demonstration of method performance is addressed in 
the SOP.  Continued demonstration of method performance is 
generally accomplished by batch-specific QC samples such as 
LCS, method blank, or PT samples. 



 
19.7 METHOD DETECTION LIMITS / LIMITS OF DETECTION 
 



MDLs are initially determined in accordance with 40 CFR Part 136, Appendix B or, 
alternatively, by other technically acceptable practices that have been accepted by 
regulators.  MDL is also sometimes referred to as LOD.  The MDL theoretically 
represents the concentration level for each analyte within a method at which the analyst 
is 99% confident that the true value is not zero.  The MDL is determined for each analyte 
initially during the method validation process and updated as required in the analytical 
methods, whenever there is a significant change in the procedure or equipment, or 
based on project-specific requirements.  Generally, the analyst prepares at least 7 
replicates of standard spiked at one to five times the estimated MDL (most often at the 
lowest standard in the calibration curve) into the applicable matrix with all the analytes of 
interest.  Each of these aliquots is analyzed in the same manner as the samples.  Where 
possible, the 7 replicates should be analyzed over two to four days to provide a more 
realistic MDL.   
 
Refer to Corporate Quality SOP No. CA-Q-S-006 or laboratory SOP No. IR-QA-MDL for 
details on the MDL study process. 



 
19.8 INSTRUMENT DETECTION LIMITS 
 



19.8.1 The IDL is sometimes used to assess the reasonableness of the MDLs or, in 
some cases, required by the analytical method or program requirements.  
IDLs are mostly used in metals analyses but may be useful in demonstration 
of instrument performance in other areas.   



 
19.8.2 IDLs are calculated to determine an instrument’s sensitivity independent of 



any preparation method.  IDLs are calculated either using 7 replicate spike 
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analyses, like MDL but without sample preparation, or by the analysis of 10 
instrument blanks and calculating three times the absolute value of the 
standard deviation. 



 
19.8.3 If IDL is greater than the MDL, it may be used as the reported MDL.  



 
19.9 VERIFICATION OF DETECTION AND REPORTING LIMITS 
 



19.9.1 Once the MDL is determined, it must be verified on each instrument used for 
the given method, by analyzing a QC sample (prepared in the same manner 
as client samples) at no more than three times the calculated MDL for single 
analyte analyses (e.g., most Wet Chemistry methods, Atomic Absorption, 
etc.) or no more than four times the calculated MDL for multiple analyte 
analyses (e.g., GC, GC/MS, ICP methods, etc.).  MDLV standards, like MDL 
standards, are analyzed through the entire analytical process under 
acceptable calibration and batch QC.  The analytes must be qualitatively 
identified.  This verification does not apply to methods that are not readily 
spiked (e.g., pH, Turbidity, etc.) or where the laboratory does not report to the 
MDL.  If the MDL cannot be successfully verified, then the laboratory will not 
report to the MDL, or redevelop their MDL, or perform and pass two 
consecutive MDLVs at a higher concentration and set the MDL (or LOD) at 
the higher concentration. 



 
19.9.2 When the laboratory establishes a QL, it must be initially verified by the 



analysis of a low-level standard or QC sample at one to two times the RL and 
annually, thereafter.  The annual requirement is waived for methods that have 
an annually verified MDL. The laboratory will comply with any regulatory 
requirement. 



 
19.10 RETENTION TIME WINDOWS 
 



Most organic analyses and some inorganic analyses use chromatography techniques for 
qualitative and quantitative determinations.  For every chromatography analysis, or as 
specified in the reference method, each analyte will have a specific time of elution from 
the column to the detector.  This is known as the analyte’s RT.  The variance in the 
expected time of elution is defined as the RT window.  As the key to analyte 
identification in chromatography, RT windows must be established on every column for 
every analyte used for that method.  These records are kept with the files associated 
with an instrument for later quantitation of the analytes.  Procedures to be followed are 
defined in the laboratory SOPs. 



 
19.11 EVALUATION OF SELECTIVITY 
 



The laboratory evaluates selectivity by following the checks within the applicable 
analytical methods, which include mass spectral tuning, second column confirmation, 
ICP interelement interference checks, chromatography RT windows, sample blanks,  
spectrochemical, atomic absorption, or fluorescence profiles, co-precipitation 
evaluations, and specific electrode response factors. 
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19.12 ESTIMATION OF UNCERTAINTY OF MEASUREMENT 
 



19.12.1 Uncertainty is “a parameter associated with the result of a measurement, that 
characterizes the dispersion of the values that could reasonably be attributed 
to the measurand” (as defined by the International Vocabulary of Basic and 
General Terms in Metrology, ISO Geneva, 1993, ISBN 9610171).  
Knowledge of the uncertainty of a measurement provides additional 
confidence in a result’s validity.  Its value accounts for all the factors which 
could possibly affect the result, such as adequacy of analyte definition, 
sampling, matrix effects and interferences, climatic conditions, variances in 
weights, volumes, standards, analytical procedure, and random variation.  
Some national accreditation organizations require the use of an “expanded 
uncertainty”: the range within which the value of the measurand is believed to 
lie within at least a 95% confidence level with the coverage factor k=2. 



 
19.12.2 Uncertainty is not error.  Error is a single value, the difference between the 



true result and the measured result.  In environmental samples, the true 
result is never known.  The measurement is the sum of the unknown true 
value and the unknown error.  Unknown error is a combination of systematic 
error, or bias, and random error.  Bias varies predictably, constantly, and 
independently from the number of measurements.  Random error is 
unpredictable, assumed to be Gaussian in distribution, and reducible by 
increasing the number of measurements. 



 
19.12.3 The minimum uncertainty associated with results generated by the laboratory 



can be determined by using the LCS accuracy range for a given analyte.  The 
LCS limits are used to assess the performance of the measurement system 
since they take into consideration all of the laboratory variables associated 
with a given test over time (except for variability associated with the sampling 
and the variability due to matrix effects).  The percent recovery of the LCS is 
compared either to the method-required LCS accuracy limits or to the 
statistical, historical, in-house LCS accuracy limits. 



 
19.12.4 To calculate the uncertainty for the specific result reported, multiply the result 



by the decimal of the lower end of the LCS range percent value for the lower 
end of the uncertainty range, and multiply the result by the decimal of the 
upper end of the LCS range percent value for the upper end of the 
uncertainty range.  These calculated values represent uncertainties at 
approximately the 99% confidence level with a coverage factor of k = 3.  As 
an example, for a reported result of 1.0 mg/L with an LCS recovery range of 
50 to 150%, the estimated uncertainty in the result would be 1.0 ± 0.5 mg/L. 



 
19.12.5 In the case where a well-recognized test method specifies limits to the values 



of major sources of uncertainty of measurement (e.g., EPA 524.2, EPA 525, 
etc.) and specifies the form of presentation of calculated results, no further 
discussion of uncertainty is required. 



 
19.13 SAMPLE RE-ANALYSIS GUIDELINES 
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Because there is a certain level of uncertainty with any analytical measurement, a 
sample re-preparation (where appropriate) and subsequent analysis (hereafter referred 
to as ‘re-analysis”) may result in either a higher or lower value from an initial sample 
analysis.  There are also variables that may be present that may affect the results of a 
re-analysis.  Based on the above comments, the laboratory will re-analyze samples at a 
client’s request with the following caveats. Client-specific Contractual Terms & 
Conditions for re-analysis protocols may supersede the following items:  



 Homogenous samples:  If a re-analysis agrees with the original result to within the 
RPD limits for MS/MSD or duplicate sample analyses, or within + 1 RL for samples < 
5x the RL, the original analysis will be reported.  At the client’s request, both results 
may be reported on the same report, but not on two separate reports.  



 If the re-analysis does not agree (as defined above) with the original result, then the 
laboratory will investigate the discrepancy and re-analyze the sample a third time for 
confirmation, if sufficient sample is available.  



 Any potential charges related to re-analysis are discussed in the contract terms and 
conditions or discussed at the time of the request. The client will typically be charged 
for re-analysis unless it is determined that the laboratory was in error. 



 Due to the potential for increased variability, reanalysis may not be applicable to 
Non-homogenous, Encore, and Sodium Bisulfate preserved samples. See the 
Department Manager if unsure.    



 
19.14 CONTROL OF DATA 
 



The laboratory has policies and procedures in place to ensure the authenticity, integrity, 
and accuracy of the analytical data generated by the laboratory. 



 
19.14.1 Computer- and Electronic Data-Related Requirements  



 
The three basic objectives of our computer security procedures and policies 
are shown below.  Details are outlined in laboratory SOP No. IR-IT-
COMPSEC.  The laboratory is currently using TALS, which is a proprietary 
LIMS that has been designed to meet the needs of the laboratory.  It is 
referred to as LIMS for the remainder of this section.   The LIMS utilizes 
Microsoft SQL Server, which is an industry standard relational database 
platform.  It is referred to as Database for the remainder of this section. 



 
19.14.1.1 Maintain the Database Integrity:  Assurance that data is reliable 



and accurate through data verification (review) procedures, 
password-protecting access, anti-virus protection, data change 
requirements, as well as an internal LIMS permissions procedure.  



 LIMS Database Integrity is achieved through data input 
validation, internal user controls, and data change 
requirements. 



 Spreadsheets and other software developed in-house must be 
verified with documentation through hand calculations prior to 
use.  QA approval must be received prior to use.  Cells 
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containing calculations must be lock-protected and controlled. 



 Instrument hardware and software adjustments are 
safeguarded through maintenance logs, audit trails, and 
controlled access. 



 
19.14.1.2 Ensure Information Availability:  Protection against loss of 



information or service is ensured through scheduled backups, 
stable file server network architecture, secure storage of media, 
line filter, Uninterruptible Power Supply, and maintaining older 
versions of software as revisions are implemented. 



 
19.14.1.3 Maintain Confidentiality:  Ensure data confidentiality through 



physical access controls, such as password protection or website 
access approval, when electronically transmitting data.  



 
19.14.2 Data Reduction 



 
The complexity of the data reduction depends on the analytical method and the 
number of discrete operations involved (e.g., extractions, dilutions, instrument 
readings, and concentrations).  The analyst calculates the final results from the 
raw data or uses appropriate computer programs to assist in the calculation of 
final reportable values.   



 
For manual data entry, the data is reduced by the analyst and then verified by 
the Department Manager, or alternate analyst, prior to updating the data into 
LIMS.  The spreadsheets, or any other type of applicable documents, are 
signed by both the analyst and the Department Manager (or alternate analyst) 
to confirm the accuracy of the manual entry. 



 
Manual integration of peaks will be documented and reviewed and the raw data 
will be flagged in accordance with Corporate Quality Document No. CA-Q-S-
002. 



 
Analytical results are reduced to appropriate concentration units specified by 
the analytical method, taking into account factors such as dilution, sample 
weight or volume, etc.  Blank correction will be applied only when required by the 
method or per client instructions; otherwise, it should not be performed.  
Calculations are independently verified by appropriate laboratory staff.  
Calculations and data reduction steps for various methods are summarized in 
the respective laboratory SOPs or program requirements. 



 
19.14.2.1 All raw data must be retained in the work list or project folder, 



computer file (if appropriate), and/or injection/run log.  All criteria 
pertinent to the method must be recorded. The documentation is 
recorded at the time observations or calculations are made and 
must be signed or initialed/dated (month/day/year).  It must be 
easily identifiable who performed which tasks, if multiple 
employees were involved. 
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19.14.2.2 Reporting units are defined in the laboratory SOPs. 
 



19.14.2.3 In reporting, the analyst or the instrument output records the raw 
data result using values of known certainty plus one uncertain 
digit.  If final calculations are performed external to LIMS, the 
results should be entered into LIMS with at least three significant 
figures.  In general, results are reported to two significant figures 
in the final report. 



 
19.14.2.4 For those methods that do not have an instrument printout or an 



instrumental output compatible with the LIMS, the raw results and 
dilution factors are entered directly into LIMS by the analyst, and 
the software calculates the final result for the analytical report.  
LIMS has a defined significant figure criterion for each analyte.   



 
19.14.2.5 The laboratory strives to import data directly from instruments or 



calculation spreadsheets to ensure that the reported data are free 
from transcription and calculation errors.  For those analyses with 
an instrument output compatible with the LIMS, the raw results 
and dilution factors are transferred into LIMS electronically after 
reviewing the quantitation report, and removing not needed/not 
requested or poor spectrally-matched compounds.  The analyst 
prints a copy, if applicable, of what has been entered to check for 
errors.  Otherwise, the instrument’s record of calibrations, 
concentrations, RTs, chromatograms, and mass spectra, if 
applicable, are retained with the data file.  The data file is stored in 
a folder in the instrument computer.  Periodically, this file is 
transferred to the server and, eventually, to a tape file. 



 
19.14.3 Logbook Use Guidelines 



 
Logbooks are filled out ‘real time’ and have enough information on them to 
trace the events of the applicable analysis/task (e.g., calibrations, standards, 
analyst, sample ID, date, time on short holding time tests, temperature when 
applicable, calculations being traceable, etc.).     



 Corrections are made following the procedures outlined in Section 12.  



 Logbooks are controlled by the QA department.  A record is maintained of 
all logbooks in the laboratory.   



 Unused portions of pages must be Z’d out, initialed/signed, and dated.  



 Logbooks are created with the approval of the QA Manager at the facility. 
The QA Department controls all logbooks following the procedures in 
Section 6.  



 Logbooks are reviewed monthly by the Department Manager of the 
department where the logbook resides.  The name of the reviewer and 
date of review is documented on each page of the logbook.  Once 
reviewed, the Department Manager updates the laboratory’s Logbook 
Tracking Database to mark the latest review performed on a particular 
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logbook.  QA uses the same database to track missing or overdue 
logbook reviews. 



 
19.14.4 Review / Verification Procedures 



 
Review procedures are outlined in the laboratory SOPs to ensure that 
reported data are free from calculation and transcription errors and that QC 
parameters have been reviewed and evaluated before data are reported.  
The laboratory follows Corporate Quality Document No. CA-Q-S-002 
regarding manual integrations to ensure the authenticity of the data.  The 
general review concepts are discussed below; more specific information can 
be found in the laboratory SOPs. 



 
All data, regardless of regulatory program or level of reporting, are subject to 
a thorough review process.  All levels of the review are documented.   



 
19.14.4.1 The data review process at the laboratory starts at the Sample 



Control level.  Sample Control personnel review COC forms and 
input the sample information and required analyses into the LIMS.  
The PMAs review the transaction of the COC forms and the 
information entered into the LIMS.  The PMs perform final review 
of the same. 



 
19.14.4.2 The next level of data review occurs with the analysts.  As results 



are generated, analysts review their work to ensure that the 
results generated meet QC requirements and relevant EPA 
methodologies.  The analysts transfer the data into the LIMS and 
add data qualifiers, if applicable.  To ensure data compliance, the 
Department Manager or a different analyst performs a second 
level of review. 



 
Primary Technical Review 



 
The primary technical review of analytical data is often referred to 
as a “bench-level” review.  In most cases, the analyst who 
generates the data (prepares and/or analyzes the sample/reduces 
the data) is the primary technical reviewer.  In some cases, an 
analyst may be reducing data for samples ran by an autosampler 
that was set up by a different analyst.  In this case, the identities of 
both analysts must be identified in the raw data.  At a minimum, 
this information must be identified in the injection or run log. 



 
One of the most important aspects of primary technical review is 
to make sure that the test instructions are clear, and that all 
project-specific requirements have been understood and followed.  
If directions to the analyst are unclear, the analyst must go to the 
Department Manager or to the PM, who must clarify the 
instructions. 
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Once an analysis is complete, the primary technical reviewer 
ensures the following requirements are met: 



 Sample preparation information is complete, accurate, and 
documented 



 Initial and/or continuing calibrations are valid 



 Calculations have been performed correctly 



 Quantitation has been performed accurately 



 Qualitative identifications are accurate 



 Manual integrations are appropriate and the reason for 
performing them is documented with dated initials or signature 



 Data flags to indicate manual integrations are recorded 



 Manual integrations are authorized by a date and signature or 
initials of primary analyst 



 Client-specific requirements have been followed 



 Method and process SOPs have been followed 



 Method QC criteria have been met 



 QC samples are within established limits 



 QC data are properly linked to the client samples 



 Dilution factors are correctly recorded and applied 



 Deficiencies and/or anomalies have been properly 
documented and communicated into the NCM program in the 
LIMS 



 COC instructions have been followed 



 All components of a full raw data package, if applicable, have 
been submitted  



 
Anomalous results and/or nonconformances noted during the 
primary technical review are communicated to the Department 
Manager and to the PM, for immediate resolution.  Unacceptable 
analytical results may require re-analysis of the samples.  Any 
problems that cannot be immediately resolved are brought to the 
attention of the Technical Manager and the QA Manager for 
further investigation and corrective action.  As stated above, 
anomalies, nonconformances, and/or deficiencies are 
documented using the NCM program in the LIMS or in iCAT, as 
appropriate. 



 
Revisions are never erased, deleted, or overwritten.  They are 
corrected by the person who edited the data by drawing a single 
line through the error, documenting the correction, and adding 
their dated initials or signature.  See Section 12.5. 
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Primary technical review is documented by the dated initials or 
signature of the primary technical reviewer, on pre-printed 
checklists (or electronic checklists, where applicable). 



 
Secondary Technical Review 



 
The secondary technical review is a complete technical review of 
a data set.  The following items are reviewed: 
 Qualitative Identification 



 Quantitative Accuracy 



 Calibration (initial and continuing) 



 QC Samples 



 Method QC Criteria 



 Adherence to method and process SOPs. 



 Manual integrations, with dated initials or signature of the 
primary reviewer 



 Special Requirements/Instructions 



 Completed full raw data package, if applicable 
 
Secondary technical review is documented by the dated initials or 
signature of the secondary technical reviewer, on the same pre-
printed checklist (or electronic checklist, where applicable) used 
during the primary technical review. 



 
If problems are found during the secondary technical review, the 
reviewer must work with the appropriate personnel to resolve 
them.  If changes are made to the data, such as alternate 
qualitative identification, identification of additional target analytes, 
re-quantitation, or re-integration, the reviewer must contact the 
laboratory analyst and/or primary technical reviewer of the data so 
that they are aware of the changes made. 



 
19.14.4.3 As a final review prior to the release of the report, the PM reviews 



the results for appropriateness and completeness.  This review 
and approval ensures that client requirements have been met and 
that the final report has been properly completed.   



 
The appropriateness and completeness review includes the 
generation of a case narrative and/or cover letter with the final 
report to the client, which outlines anomalous data and 
nonconformances, using project notes and NCMs generated 
during the primary and secondary technical reviews.  This review 
also focuses on the accuracy of final client reporting forms, the 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 111 of 179



 



Company Confidential & Proprietary 



use of appropriate data flags (if applicable), and addresses the 
following questions: 



 Is the project report complete? 



 Do the data meet the client’s expectations? 



 Were the DQOs of the project met? 



 Are QC failures approved and appropriately explained in the 
NCM and/or case narrative? 



 
The PM or PMA generates the invoice, and the PM signs the final 
report package for submission to the client. 



 
19.14.4.4 A visual summary of the flow of samples and information through 



the laboratory, as well as data review and validation, is presented in 
Figure 19-2. 



 
19.14.5 Manual Integrations 



 
Computerized data systems provide the analyst with the ability to re-integrate 
raw instrument data in order to optimize the interpretation of the data.  
Though manual integration of data is an invaluable tool for resolving 
variations in instrument performance and some sample matrix problems, 
when used improperly, this technique would make unacceptable data appear 
to meet QC acceptance limits.  Improper re-integrations lead to legally 
indefensible data, a poor reputation, or possible laboratory decertification.  
Because guidelines for re-integration of data are not provided in the methods 
and most methods were written prior to widespread implementation of 
computerized data systems, the laboratory trains all analytical staff on proper 
manual integration techniques using Corporate Quality Document No. CA-Q-
S-002 as guideline. 



 
19.14.5.1 The analyst must adjust baseline or the area of a peak in some 



situations, for example, when two compounds are not adequately 
resolved or when a peak shoulder needs to be separated from the 
peak of interest.  The analyst must use professional judgment and 
common sense to determine when manual integration is required.  
Analysts are encouraged to ask for assistance from a senior 
analyst or Department Manager when in doubt. 



 
19.14.5.2 Analysts shall not increase or decrease peak areas for the sole 



purpose of achieving acceptable QC recoveries that would have 
otherwise been unacceptable. The intentional recording or 
reporting of incorrect information (or the intentional omission of 
correct information) is against company principles and policy and 
is ground for immediate termination. 
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19.14.5.3 Client samples, performance evaluation samples, and QC 
samples are all treated equally when determining whether or not a 
peak area or baseline should be manually adjusted. 



 
19.14.5.4 All manual integrations require a second-level review.  Manual 



integrations must be indicated on an expanded scale “after” 
chromatograms such that the integration performed can be easily 
evaluated during data review.  Expanded scale “before” 
chromatograms are also required for all manual integrations on 
QC parameters (calibrations, calibration verifications, LCS, 
internal standards, surrogates, etc.) unless the laboratory has 
another documented Corporate-approved procedure in place that 
can demonstrate an active process for detection and deterrence of 
improper integration practices.   
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Figure 19-1. 
 
Example - Demonstration of Capability Documentation 
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Figure 19-2. TestAmerica Irvine Workflow 
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SECTION 20 



 
EQUIPMENT AND CALIBRATIONS 



 
20.1 OVERVIEW 



 
The laboratory purchases the most technically advanced analytical instrumentation for 
sample analyses.  Instrumentation is purchased on the basis of accuracy, dependability, 
efficiency, and sensitivity.  Each laboratory is furnished with all items of sampling, 
preparation, analytical testing, and measurement equipment necessary to correctly 
perform the tests for which the laboratory has capabilities.  Each piece of equipment is 
capable of achieving the required accuracy and complies with specifications relevant to 
the method being performed.  Before being placed into use, the equipment (including 
sampling equipment) is calibrated and checked to establish that it meets its intended 
specification.  The calibration routines for analytical instruments establish the range of 
quantitation.  Calibration procedures are specified in laboratory SOPs.  A list of 
laboratory equipment and instrumentation is presented in Table 20-1. 



 
Equipment is only operated by authorized and trained personnel.  Manufacturer’s 
instructions for equipment use are readily accessible to all appropriate laboratory 
personnel. 



 
20.2 PREVENTIVE MAINTENANCE 



 
20.2.1 The laboratory follows a well-defined maintenance program to ensure proper 



equipment operation and to prevent the failure of laboratory equipment or 
instrumentation during use.  This program of preventive maintenance helps to 
avoid delays due to instrument failure. 



 
20.2.2 Routine preventive maintenance procedures and frequency, such as cleaning 



and replacements, should be performed according to the procedures outlined 
in the manufacturer's manual.  Qualified personnel must also perform 
maintenance when there is evidence of degradation of peak resolution, a shift 
in the calibration curve, loss of sensitivity, or failure to continually meet one of 
the QC criteria. 



 
20.2.3 Table 20-2 lists examples of scheduled routine maintenance. It is the 



responsibility of each Department Manager to ensure that instrument 
maintenance logbooks are kept for all equipment in their respective 
departments.  Preventative maintenance procedures may be or are outlined in 
laboratory SOPs or instrument manuals.   



 
20.2.4 Instrument maintenance logbooks are controlled and are used to document 



instrument problems, instrument repair, and maintenance activities.  
Maintenance logbooks shall be kept for all major pieces of equipment.       
 
20.2.4.1 Documentation must include all major maintenance activities such 



as contracted preventive maintenance and service, and in-house 
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activities such as the replacement of electrical components, 
lamps, tubing, valves, columns, detectors, cleaning, and 
adjustments.  



 
20.2.4.2 Each entry in the instrument maintenance logbook includes the 



analyst's initials, the date, a detailed description of the problem (or 
maintenance needed/scheduled), a detailed explanation of the 
solution or maintenance performed, and a verification that the 
equipment is functioning properly (state what was used to 
determine a return to control, e.g., “CCV run on ‘date’ was 
acceptable” or “Instrument recalibrated on ‘date’ with acceptable 
verification,” etc.) must also be documented in the instrument 
maintenance records. 



 
20.2.4.3 When maintenance or repair is performed by an outside agency, 



service receipts detailing the service performed shall be affixed 
into the logbooks adjacent to pages describing the maintenance 
performed.  The service receipt that is taped or stapled into the 
logbook must be initialed and dated on the edge, with initials and 
date overlapping the attached receipt and the page where 
attached.  



 
20.2.5 Tag-Out Procedures 
 



If instruments or support equipment require repair or maintenance, they shall 
be taken out of operation or otherwise isolated, and tagged as out-of-service 
until such a time as the repairs or maintenance have been made and the 
instrument or support equipment can be demonstrated as operational by 
calibration and/or verification or other tests to demonstrate acceptable 
performance.  The laboratory shall examine the effect of this defect on 
previous analyses or usage of the support equipment. 
 
20.2.5.1 When an instrument or support equipment must be tagged as out-



of-service, the laboratory personnel performing the repair or 
maintenance, or monitoring the repair or maintenance by an 
outside agency (see Section 20.2.4.3 above), shall notify the QA 
Department.  The QA Department shall then tag the instrument or 
support equipment as out-of-service. 



 
Note:  If the repair or maintenance can be started and completed, 
and ‘return to control’ demonstrated and documented, within the 
same work shift, it is not necessary to tag-out the instrument or 
support equipment. 



 
20.2.5.2 When repair or maintenance has been completed and ‘return to 



control’ has been demonstrated and documented, the QA 
Department shall be notified so that the out-of-service tag may be 
removed.  Only QA may remove any out-of-service tag attached to 
an instrument or support equipment. 
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20.2.5.3 The repair or maintenance must be documented in the designated 



maintenance logbooks. 
 
20.2.6 In the event of equipment malfunction that cannot be resolved, service shall 



be obtained from the instrument vendor manufacturer, or qualified service 
technician, if such a service can be tendered.  If on-site service is 
unavailable, arrangements shall be made to have the instrument shipped 
back to the manufacturer for repair.  Backup instruments that have been 
approved for the analysis shall perform the analysis normally carried out by 
the malfunctioning instrument.  If the backup is not available and the analysis 
cannot be carried out within the needed timeframe, the samples shall be 
workshared or subcontracted. 



 
20.2.7 At a minimum, if an instrument is sent out for service or transferred to another 



facility, it must be recalibrated and the laboratory MDL verified (using an 
MDLV) prior to return to laboratory operations. 



 
20.3 SUPPORT EQUIPMENT 



 
This section applies to all devices that may not be the actual test instrument, but are 
necessary to support laboratory operations.  These include, but are not limited to, 
balances, ovens, refrigerators, freezers, incubators, water baths, field sampling devices, 
temperature measuring devices, thermal/pressure sample preparation devices, and 
volumetric dispensing devices, if quantitative results are dependent on their accuracy, as 
in standard preparation and sample dilution into a specified volume.  All raw data 
records associated with the support equipment are retained to document instrument 
performance. 



 
20.3.1 Weights and Balances 



 
The accuracy of the balances used in the laboratory is checked every 
working day, before use.  All balances are placed on stable counter tops.  
 
Each balance is checked prior to initial serviceable use with at least two 
certified ASTM Type 1 weights spanning its range of use (weights that have 
been calibrated to ASTM Type 1 weights may also be used for daily 
verification).  ASTM Type 1 weights used only for calibration of other weights 
(and no other purpose) are inspected for corrosion, damage, or nicks, at least 
annually, and if no damage is observed, they are calibrated at least every 5 
years by an outside calibration laboratory.  Any weights (including ASTM 
Type 1) used for daily balance checks or other purposes are 
recalibrated/recertified annually to NIST standards (this may be done 
internally if laboratory maintains “calibration only” ASTM Type 1 weights).  All 
balances are serviced annually by a qualified service representative, who 
supplies the laboratory with a certificate that identifies traceability of the 
calibration to the NIST standards.   
 
All of this information is recorded in logbooks, and the recalibration or 
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recertification certificates kept in the QA files.   
 



20.3.2 pH, Conductivity, and Turbidity Meters 
 
The pH meters used in the laboratory are accurate to + 0.1 pH units, and 
have a scale readability of at least 0.05 pH units.  The meters automatically 
compensate for the temperature, and are calibrated with at least two working 
range buffer solutions before each use.   
 
Conductivity meters are also calibrated before each use with a known 
standard to demonstrate the meters do not exceed an error of 1% or one 
µmhos/cm.   
 
Turbidity meters are also calibrated before each use.   
 
All of this information is documented in logbooks.  See also the laboratory 
SOPs on pH and Conductivity, and Turbidity for further information. 
 



20.3.3 Thermometers 
 



All thermometers are calibrated on an annual basis with a NIST-traceable 
thermometer at temperatures bracketing the range of use.  IR thermometers, 
digital probes, and thermocouples are calibrated quarterly.  IR thermometers 
should be calibrated over the full range of use, including ambient, iced (4°C), 
and frozen (0 to -5°C), per the Drinking Water Manual.  



 
The mercury NIST thermometer is recalibrated every three years (unless 
thermometer has been exposed to temperature extremes or apparent 
separation of internal liquid) by an approved outside service and the provided 
certificate of traceability is kept on file.  The NIST thermometers have 
increments of no more than 1°C (or 0.5°C or less increments for drinking 
water microbiological laboratories) and have ranges applicable to method and 
certification requirements.  The NIST-traceable thermometer is used for no 
other purpose than to calibrate other thermometers.   
 
All of this information is recorded in logbooks, and the recalibration or 
recertification certificates kept in the QA files.   



 
20.3.4 Refrigerators/Freezer Units, Waterbaths, Ovens, and Incubators 



 
The temperature of all refrigerator units and freezers used for sample and 
standard storage are monitored each working day (twice for microbiology).   



 
Ovens, waterbaths, and incubators are monitored once each working day 
(twice for microbiology). 
 
All of this equipment has a unique identification number, and is assigned a 
unique thermometer for monitoring.   
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Samples and standards storage refrigerator temperatures are kept between 
>0°C and < 6°C.  Freezers are kept at -15 ± 5°C.   



 
Specific temperature settings/ranges for other refrigerators, ovens 
waterbaths, and incubators can be found in the laboratory SOPs. 
 
All of this information is documented in daily temperature logbooks and 
method-specific logbooks. 



 
20.3.5 Autopipettors, Dilutors, and Syringes  



 
Mechanical volumetric dispensing devices including burettes (except Class A 
Glassware) are given unique identification numbers and the delivery volumes 
are verified gravimetrically, at a minimum, on a monthly basis.   
 
For those dispensers that are not used for analytical measurements, a label 
must be applied to the device stating that it is not calibrated.  Any device not 
regularly verified must not be used for any quantitative measurement. 
 
Glass micro-syringes with volumes of > 20 L are checked for accuracy every 
six months.  Glass micro-syringes with volumes < 20L are certified by the 
manufacturer (e.g., Hamilton Company); certificate of accuracy and precision 
must be obtained and kept in the QA files.   



 
20.3.6 Autoclaves 



 
The performance of each autoclave shall be initially evaluated by establishing 
its functional properties and performance, for example heat distribution 
characteristics with respect to typical uses. Autoclaves shall meet specified 
temperature tolerances.  Pressure cookers shall not be used for sterilization 
of growth media.  
 
Demonstration of sterilization temperature shall be provided by use of a 
continuous temperature recording device or by use of a maximum registering 
thermometer with every cycle. At least once during each month that the 
autoclave is used, appropriate biological indicators shall be used to determine 
effective sterilization. The selected biological indicator shall be effective at the 
sterilization temperature and time needed to sterilize lactose-based media. 
Temperature sensitive tape shall be used with the contents of each autoclave 
run to indicate that the autoclave contents have been processed.  
 
Records of autoclave operations shall be maintained for every cycle. Records 
shall include: date, contents, maximum temperature reached, pressure, time 
in sterilization mode, total run time (may be recorded as time in and time out) 
and analyst’s initials.  
 
Autoclave maintenance, either internally or by service contract, shall be 
performed annually, and shall include a pressure check and verification of 
temperature device.  Records of the maintenance shall be maintained in 
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equipment logs.  
 
NOTE: When it has been determined that the autoclave has no leaks, 
pressure checks can be documented using the formula PV = nRT.  
 
The autoclave mechanical timing device shall be checked quarterly against a  
stopwatch and the actual time elapsed documented. 
 



20.3.7 Field Sampling Devices (Isco Auto Samplers)  
 



Each Auto Sampler (ISCO) is assigned a unique identification number and is 
recorded on the sampling documentation. 
 
The Auto Sampler is calibrated each day of use based on the sample volume 
required for the specific sampling event.  The results are recorded on the field 
sampling request form.  The technician will adjust the delivery volume prior 
final set-up to ensure the correct aliquot is collected. 



 
20.4 INSTRUMENT CALIBRATIONS 



 
Calibration of analytical instrumentation is essential to the production of quality data.  
Strict calibration procedures are followed for each method.  These procedures are 
designed to determine and document the MDLs, the working range of the analytical 
instrumentation, and any fluctuations that may occur from day to day. 



 
Sufficient raw data records are retained to allow an outside party to reconstruct all facets 
of the ICAL.  Records contain, but are not limited to, the following:  calibration date, 
method, instrument, analyst(s) initials or signatures, analysis date, analytes, 
concentration, response, and type of calibration (average RF, curve, or other 
calculations that may be used to reduce instrument responses to concentration). 



 
Sample results must be quantitated from the ICAL and may not be quantitated from any 
CCV, unless otherwise required by regulation, method, or program.   



 
If the ICAL results are outside acceptance criteria, corrective action must be performed 
and any affected samples re-analyzed, if sufficient sample remains.  If the re-analysis is 
not possible, any data associated with an unacceptable ICAL will be reported with 
appropriate data qualifiers (refer to Section 12).  



 
Note:  Instruments must be calibrated initially and as needed thereafter and at least 



annually.  Project-specific requirements may dictate more frequent calibrations 
(e.g., quarterly), as agreed upon with the client. 



 
20.4.1 Calibration Standards 



 
Calibration standards are prepared using the procedures indicated in the 
Reagents and Standards section of the determinative laboratory SOP.  If a 
reference method does not specify the number of calibration points, a 
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minimum of three calibration points (exception being ICP and ICP/MS 
methods) will be used.  



 
Standards for instrument calibration are obtained from a variety of sources.  All 
standards are traceable to national or international standards of measurement, 
or to national or international standard reference materials.  



 
The lowest concentration calibration standard that is analyzed during an ICAL 
must be at or below the stated RL for the method, based on the final volume of 
extract or sample.   



 
The other concentrations define the working range of the instrument/method 
or correspond to the expected range of concentrations found in actual 
samples that are also within the working range of the instrument/method. 
Results of samples not bracketed by the ICAL standards (within calibration 
range to at least the same number of significant figures used to report the 
data) must be reported as having less certainty (e.g., use defined qualifiers or 
flags and report in an NCM using the NCM program in the LIMS).  The 
exception to these rules is ICP methods or other methods where the 
referenced method does not specify two or more standards. 



 
All ICALs are verified with a standard obtained from a second source and 
traceable to a national standard, when available (or vendor-certified different 
lot, if a second source is not available).  Any claim of unavailability of second-
source standards must be accompanied by supporting documentation (e.g., 
e-mails from several prospective vendors where they state that the standard 
being sought is unavailable).  The ICAL verification must occur immediately 
after the calibration curve has been analyzed, and before the analysis of any 
samples.  



 
20.4.2 Calibration Verification 



 
The calibration relationship established during the ICAL must be verified at 
least daily, as specified in the laboratory SOPs in accordance with the 
referenced analytical methods and in the 2009 TNI Standard.  The process of 
calibration verification applies to both external standard and internal standard 
calibration techniques, as well as to linear and non-linear calibration models.  
The ICAL is verified with a standard source secondary (second source 
standard) to the ICAL standards, but CCVs may use the same source 
standards as the calibration curve. 



 
Note: The process of calibration verification referred to is fundamentally 



different from the approach called "calibration" in some methods.  As 
described in those methods, the CF or RF calculated during calibration 
is used to update the CF or RF used for sample quantitation.  This 
approach, while employed in other EPA programs, amounts to a daily 
single-point calibration. 
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All target analytes and surrogates, including those reported as non-detects, 
must be included in periodic calibration verifications for purposes of RT 
confirmation and to demonstrate that calibration verification criteria are being 
met, i.e., RPD, per the 2009 TNI Standard, EL-V1M4 Section 1.7.2. 



 
All samples must be bracketed by periodic analyses of standards that meet 
the QC acceptance criteria (e.g., calibration and RT).  The frequency is found 
in the determinative methods or laboratory SOPs.   



 
Note: If an internal standard calibration is being used (basically in GC/MS), 



then bracketing standards are not required; only daily verifications are 
needed.  The results from these verification standards must meet the 
CCV and the RT criteria (if applicable).   



 
Generally, ICALs must be verified at the beginning of each 12-hour analytical 
shift during which samples are analyzed.  (Some methods may specify more 
or less frequent verifications.)  The 12-hour analytical shift begins with the 
injection of the CCV (or the GC/MS tuning standard in GC/MS methods).  The 
shift ends after the completion of the analysis of the last sample, QC, or 
standard that can be injected within 12 hours of the beginning of the shift.   



 
A CCV must be repeated at the beginning and, for methods that have 
quantitation by external calibration models, at the end of each analytical 
batch.  Some methods may have more frequent CCV requirements.  Most 
inorganic methods require the CCV to be analyzed after every 10 samples or 
injections, including matrix or batch QC samples. 
 
If the results of a CCV are outside the established acceptance criteria and 
analysis of a second consecutive (and immediate) CCV fails to produce 
results within acceptance criteria, corrective action shall be performed.   Once 
corrective actions have been completed and documented, the laboratory shall 
demonstrate acceptable instrument / method performance by analyzing two 
consecutive CCVs, or a new initial instrument calibration shall be performed.   



 
Sample analyses and reporting of data may not occur or continue until the 
analytical system is calibrated or calibration verified.  However, data 
associated with unacceptable calibration verification may be fully useable 
under the following special conditions:  



 
 when the acceptance criteria for the CCV are exceeded high (i.e., high 



bias) and the associated samples within the batch are non-detects, then 
those non-detects may be reported with a footnote or case narrative 
explaining the high bias.  Otherwise the samples affected by the 
unacceptable CCV shall be re-analyzed after a new calibration curve has 
been established, evaluated and accepted; or 



 
 when the acceptance criteria for the CCV are exceeded low (i.e., low 



bias), those sample results may be reported if they exceed a maximum 
regulatory limit/decision level, if known.  Otherwise the samples affected 
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by the unacceptable CCV shall be re-analyzed after a new calibration 
curve has been established, evaluated and accepted. 



 
Samples reported under the two conditions identified above will be 
appropriately flagged. 
    
20.4.2.1 Verification of Linear and Non-Linear Calibrations 



 
Calibration verification for calibrations involves the calculation of 
the percent drift or the percent difference of the instrument 
response between the ICAL and each subsequent analysis of the 
verification standard.  (These calculations are available in the 
laboratory SOPs.)  Verification standards are evaluated based on 
the percent difference from the average CF or RF of the ICAL or 
based on percent drift or percent recovery if a linear or quadratic 
curve is used. 



 
Regardless of whether a linear or non-linear calibration model is 
used, if initial verification criterion is not met, then no sample 
analyses may take place until the calibration has been verified or 
a new ICAL that meets the specifications listed in the laboratory 
SOPs is performed. 
 
When the acceptance criteria for the calibration verification are 
exceeded high (i.e., high bias) and the associated samples within 
the batch are NDs, then those NDs may be reported with a 
qualifier or case narrative explaining the high bias.  Otherwise, the 
samples affected by the unacceptable calibration verification shall 
be re-analyzed after a new ICAL has been established, evaluated, 
and accepted.  
 
When the acceptance criteria for the calibration verification are 
exceeded low (i.e., low bias), those sample results may be 
reported if they exceed a maximum regulatory limit/decision level, 
if known.  Otherwise, the samples affected by the unacceptable 
calibration verification shall be re-analyzed after a new ICAL has 
been established, evaluated, and accepted.  
 



20.5 TENTATIVELY IDENTIFIED COMPOUNDS  – GC/MS ANALYSIS 
 
For samples containing components not associated with the calibration standards, a 
library search may be made for the purpose of tentative identification.  The necessity to 
perform this type of identification will be determined by the purpose of the analyses 
being conducted.  Data system library search routines should not use normalization 
routines that would misrepresent the library or unknown spectra when compared to each 
other.  See the method-specific SOPs for guidelines on analyzing and reporting TICs.     



 
Note:  If the TIC compound is not part of the client target analyte list but is calibrated by 



the laboratory and is both qualitatively and/or quantitatively identifiable, it should 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 124 of 179



 



Company Confidential & Proprietary 



not be reported as a TIC.  If the compound is reported on the same form as true 
TICs, it should be qualified and/or narrated that the reported compound is 
qualitatively and quantitatively (if verification in control) reported compared to a 
known standard that is in control (where applicable). 



 
For example, the RCRA permit or waste delisting requirements may require the reporting 
of non-target analytes. Only after visual comparison of sample spectra with the nearest 
library searches may the analyst assign a tentative identification. 
  



20.6 GC/MS TUNING 
 
Prior to any GC/MS analytical sequence, including calibration, the instrument 
parameters for the tune and subsequent sample analyses within that sequence must be 
set. 



 
Prior to tuning/auto-tuning the mass spectrometer, the parameters may be adjusted 
within the specifications set by the manufacturer or the analytical method.  These 
generally do not need any adjustment but it may be required based on the current 
instrument performance.  If the tune verification does not pass, it may be necessary to 
clean the source or perform additional maintenance.   Any maintenance is documented 
in the instrument maintenance logbook. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 20-1.  Example:  Instrumentation List 
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Table 20-1.  Example:  Instrumentation List 
 



Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II S/N3133A37156 1992 GC14 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II S/N3203A40477 1993 GC15 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890A S/N2750A15898 1997 GC19 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II S/N3336A60066 1997 GC21 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II S/N3033A33301 1998 GC24 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II S/N3121A35567 1993 GC29 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II S/N3223A2733 1993 GC33 



BTEX Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II S/N3336A60064 1993 GC41 



BTEX Gas Chromatograph 
(FID/TCD) Varian CP-3800 11827 2013 GC95 



BTEX Gas Chromatograph 
(FID/TCD) Varian CP-3800 05262 2013 GC96 



Extractions Flashpoint Tester Koehler K-162 10A/Y-2 1992   
Extractions Microwave CEM MARS5 MD3165 2010 MARS01 
Extractions Microwave CEM MARS XPRESS MD8441 2010 MARS02 



Extractions Rotator/ Shaker Thermolyne 
*Big Bill" M49235   Not Available ROT02 



Extractions SPE-Controller Horizon 
Technology SPE-DEX 020357 2003   



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 5890Ser.II/5971 3140A39653 1993 GCMS04 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 5890Ser.II/5972 3235A46723 1995 GCMS05 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890/5973/G2589A US10130035/US10
480674 2003 GCMS37 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973/G2578A US10341048/US33
210028 2005 GCMS49 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 5890Ser.II/5971 3033A30488/3133



A37717 1993 GCMS50 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5975B/G3171
A 



CN10636107/US62
724086 2006 GCMS61 
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Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 5890IIB/5971A 2921A24077/3188



A02848 1992 GCMS62 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890/5973/G2579A CN10427051/US41
720775 2007 GCMS65 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973 Inert CN10349032/US33
220240 2008 GCMS71 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 



6890Plus 
(G1530A)/5973 
(G1098A) 



US00032006/US93
122851 2008 GCMS72 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890/5973 US10226108/US21
843299 2010 GCMS84 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 7890/5975 CN10752039/US80
148288 2010 GCMS88 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 7890/5975 CN10824037/US83
140433 2010 GCMS89 



GCMS-Semi 
Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packerd 5890/5970 3336A60053/3307



A00396 2011 GCMS90 



GCMS-SV 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 5890II/5971A 3235A46434/3040



A01409 2000 GCMS53 



GCMS-SV 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973N US10232062/US21
863660 2009 GCMS75 



GCMS-SV 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 5890/5971A 3133A37717/2950



A00539 2009 GCMS76 



GCMS-SV 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890/G1530N US10226108 2010 GCMS82 



GCMS-SV 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890/G1530N US10243060 2010 GCMS83 



GCMS-Vol 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N / 5973 CN10521030 / 
US40620627 2009 GCMS74 



GCMS-Vol 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N / 5973 CN10503040 / 
US10461983 2009 GCMS77 



GCMS-Vol 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N / 5973 US00002015 / 
US10440578 2009 GCMS78 
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Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 6890/5973A US00020097/US72



810389 1999 GCMS01 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 5890II/5972 3336A60514/3524



A02884 1997 GCMS07 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 6890/5973A US00007750/US70



810354 2000 GCMS09 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard 6890/5973A US00022931/US82



311546 2000 GCMS13 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6850/5973N US00001207/US01
140222 2001 GCMS31 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6850/5973 US00001206/US01
140215 2001 GCMS32 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6850/5973N US0001947/US103
40261 2002 GCMS33 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6850/5973N US00002140/US10
440793 2002 GCMS34 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6850/5973N US00002860/US21
843317 2003 GCMS36 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890/5973 US00034262/US01
112246 2004 GCMS43 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973 CN10318006/US30
945515 2004 GCMS44 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973 CN10318007/US30
945517 2004 GCMS45 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973 CN0523048/US431
46864 2006 GCMS55 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973 CN01521014/US44
647184 2005 GCMS56 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973 US00001682/US92
522712 2001 GCMS58 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973N US10222064/US10
462085 2006 GCMS59 
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Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N/5973 US10206070/US10
462145 2006 GCMS60 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890N / 5973 Inert CN10345035 / 
US33220184 2009 GCMS73 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packard/O.I. 6890/5973 US00029799 2011 GCMS92 



GCMS-
Volatiles 



Gas 
Chromatograph/Mass 
Spectrometer 



Agilent 6890A/5973 4500041055/45104
41650 2013 GCMS94 



GC-Semi Gas Chromatograph Agilent 6890N/1530N CN10551059 2007 GC64 



GC-Semi Gas Chromatograph 
(Dual ECD) 



Hewlett 
Packard 5890 Series II 3223A43015 2005 GC02 



GC-Semi Gas Chromatograph 
(Dual ECD) 



Hewlett 
Packard 5890 Series II 336A51142 2005 GC22 



GC-Semi Gas Chromatograph 
(Dual ECD) Agilent 6890N US10215019 2002 GC35 



GC-Semi Gas Chromatograph 
(Dual ECD) Agilent 6890N/G1530N US10250081 2005 GC43 



GC-Semi Gas Chromatograph 
(Dual ECD) Agilent 6890N/G1540N US10423015 2008 GC52 



GC-Semi Gas Chromatograph 
(Dual ECD) Agilent 6890N/G1540N US10423014 2008 GC54 



GC-Semi Gas Chromatograph 
(Dual ECD) Agilent 6890N/G1540N CN10551052 2007 GC63 



GC-Semi Gas Chromatograph 
(Dual ECD) Agilent 6890N/G1530N US10322076 2007 GC67 



GC-Semi Gas Chromatograph 
(Dual ECD) Agilent 7890A/G3440A CN10741034 2007 GC68 



GC-Semi Gas Chromatograph 
(Dual ECD) 



Hewlett 
Packard 5890 Series II 3336A56851 2010 GC85 



GC-Semi Gas Chromatograph 
(Dual FID) 



Hewlett 
Packard 5890 Series II 3126A36534 2005 GC12 



GC-Semi Gas Chromatograph 
(Dual FID) Agilent 6890N/G1540N US10546009 2007 GC69 



GC-Semi Gas Chromatograph 
(Dual FID) Agilent 6890N/G1540N US10546010 2007 GC70 



GC-Semi Gas Chromatograph 
(FID) Agilent 6890N CN10505005 2013 GC93 



GC-Semi Gas Chromatograph 
(FID/PID) 



Hewlett 
Packard 5890 Series II 2921A23920 2011 GC46 



GC-Semi Gas Chromatograph 
(FID/PID) Agilent 5890 Series II S/N3133A37568 2008 GC74 



GC-SV 
Drinking 
Water 



Gas Chromatograph Agilent 6890N CN10631072 2010 GCMS86 
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Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



GC-SV 
Drinking 
Water 



Gas Chromatograph 
(Dual ECD) Agilent 6890N US10212094 2009 GC79 



GC-SV 
Drinking 
Water 



Gas Chromatograph 
(Dual ECD) Agilent 6890N US10244152 2009 GC80 



GC-SV 
Drinking 
Water 



Gas Chromatograph 
(Dual ECD) Agilent 6890N US10402034 2009 GC81 



GC-SV 
Drinking 
Water 



Gas Chromatograph 
(Dual ECD) Agilent 6890N US10244151 2010 GC82 



GC-SV 
Drinking 
Water 



Gas 
Chromatograph/Mass 
Spectrometer 



Hewlett 
Packerd 5890/5972 3310A48102/2950



A00539 2011 GCMS91 



HPLC HPLC (DAD) Agilent 1100 DE14914766 2009 HPLC03 



HPLC HPLC (DAD) Hewlet 
Packard G1316A US54000547 2009 HPLC05 



HPLC HPLC (FLD) Agilent 1100 DE14903835 2009 HPLC02 
HPLC HPLC (FLD) Agilent 1100 DE14903629 2009 HPLC04 



HPLC HPLC (MWD) Hewlett 
Packard Series 1050 2807G00138 2008 HPLC01 



Inorganic 
Prep pH Meter Mettler Toledo SevenEasy 1227116127 Not Available pH01 



Inorganic 
Prep pH Meter Thermo OrionStarA111 J00943 Not Available pH12 



Inorganic 
Prep pH Meter Mettler Toledo SevenEasy 1231105377 Not Available pH13 



Inorganic 
Prep Water Bath Fisher IsoTemp 228 1608090911951 2009   



Inorganic 
Prep Water Bath Precision 185 N/A 2010   



Metals GFAA Perkin Elmer AA600 601S3110501 2013 GFAA03 



Metals Hg FIAS Mercury 
Analyzer Perkin Elmer FIMS 400 4167 1995 CV-Hg02 



Metals Hg FIAS Mercury 
Analyzer Perkin Elmer FIMS 400 401510021001 2010 CV-Hg03 



Metals 
Inductively Coupled 
Plasma 
Spectrophotometer 



Perkin Elmer Optima 4300 DV 077N1100901 2002 ICP04 



Metals 
Inductively Coupled 
Plasma 
Spectrophotometer 



Perkin Elmer Optima 5300DV 077N5112802 2006 ICP05 



Metals 
Inductively Coupled 
Plasma 
Spectrophotometer 



Perkin Elmer Optima 8300 078N1051001 2011 ICP07 



Metals 
Inductively Coupled 
Plasma 
Spectrophotometer/MS 



Perkin Elmer ELAN 6100E 1650004 2001 ICP-MS01 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 130 of 179



 



Company Confidential & Proprietary 



Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



Metals 
Inductively Coupled 
Plasma 
Spectrophotometer/MS 



Perkin Elmer ELAN 6100E G1970008 2004 ICP-MS02 



Metals 
Inductively Coupled 
Plasma 
Spectrophotometer/MS 



Agilent 7700 series G3281A JP09480189 2010 ICP-MS04 



Metals 
Inductively Coupled 
Plasma 
Spectrophotometer/MS 



Agilent 7700 series G3281A JP12091608 2012 ICP-MS05 



Metals Mercury Analyzer Leeman Hydra AF Gold+ AFG+ 3010 2010 CV-Hg04 



Microbiology Autoclave Market Forge STM-E Type C 3Y0521 2009   



Microbiology Autoclave Tuttnaur/Brink
man 3870E 2903420 2009   



Microbiology Compound Microscope 
(10x100) VWR BB-P/TB-P V167531 2009   



Microbiology Incubator for Micro Fisher 
Scientific     2009 I06 



Microbiology Incubator for Micro 
(35C) VWR 1915 1102003 2009   



Microbiology Incubator for Micro 
(35C) VWR 1915 800902 2009   



Microbiology Incubator for Micro 
(55C) 



Fisher 
Scientific 516D 502N0034 2009 I07 



Microbiology pH Meter Fisher 
Scientific Accumet AB15 Plus AB92334024 2010 pH08 



Microbiology pH Meter Thermo 
Scientific Orion Star AIII J0791 2014 pH15 



Microbiology Quanti Tray Sealer Idexx 89-10894-04 6345 2009   



Microbiology 
Stereo Microscope 
with Fluorescence 
source 



VWR HF-745 V167693 2009   



Microbiology UV Lamp (big) UVP C-65 95025701 2009   



Microbiology UV Lamp (small) UVP CC-10 95007201 2009   



Microbiology Water Bath, circulating 
(44.5C) Precision 2862 200035 2009   



Microbiology Water Bath, circulating 
(44.5C) Precision 2866 205648-295 2010   



Sample 
Control ISCO Sampler GLS Teledyne 60-2954-00   Not Available   



Sample 
Control ISCO Sampler GLS Teledyne 60-2954-00   Not Available   



Sample 
Control ISCO Sampler GLS Teledyne 60-2954-00   Not Available   
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Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



Sample 
Control ISCO Sampler GLS Teledyne 60-2954-00   Not Available   



Sample 
Control ISCO Sampler GLS Teledyne 60-2954-00   Not Available   



Sample 
Control ISCO Sampler 603714001 3710   Not Available   



Sample 
Control ISCO Sampler 603714001 3710   Not Available   



Sample 
Control ISCO Sampler GLS Teledyne 60-2954-00   Not Available   



Sample 
Control pH Meter Thermo 



Scientific Orion 3Star 1219000 A11235 2010 FIELD01 



Sample 
Control pH Meter Hach Sens10N™+pH1 321113 2013 FIELD02 



Sample 
Control pH Meter Thermo 



Scientific Orion 3Star 002502 2011 FIELD04 



Wetchem Ammonia Probe Orion 96-12   2005 Furnace01 
Wetchem BOD probe Jenco     Not Available   
Wetchem Conductivity Meter VWR 21800-012 Q022545 2009 COND03 



Wetchem Conductivity/TDS 
Probe Corning M90 001253 Not Available COND01 



Wetchem Conductivity/TDS 
Probe Acument AP75 943318 2013 COND04 



Wetchem Drying Oven Lab Line     Not Available Oven01 



Wetchem Drying Oven Scientific 
Products DX-61 194002 Not Available Oven02 



Wetchem Drying Oven Fisher Isotemp Standard 
OB602G 2032100355237 2010 Oven06 



Wetchem Drying Oven Fisher Isotemp Standard 
OB702F 2153100457536 2010 Oven07 



Wetchem Drying Oven Fisher Isotemp Standard 613226-529 2013 Oven08 



Wetchem Fluoride Probe Orion 96-09 9609BN Not Available   
Wetchem Incubator for BOD VWR 2020 6003205 2002 I02 
Wetchem Incubator for BOD Fisher 307C 00037-090-00 2002 I04 
Wetchem Ion Chromatograph Dionex CD 20 98060923 1996 IC03 
Wetchem Ion Chromatograph Dionex DX-100 94120366 1997 IC05 
Wetchem Ion Chromatograph Dionex LC 25 02050420 2005 IC07 
Wetchem Ion Chromatograph Dionex ICS-1000 03110585 2002 IC08 
Wetchem Ion Chromatograph Dionex LC 30 97040546 2002 IC09 
Wetchem Ion Chromatograph Dionex LC20 94010215 2006 IC11 
Wetchem Ion Chromatograph Dionex AD 25 01070608 2007 IC12 
Wetchem Ion Chromatograph Dionex LC25 03080195 2007 IC13 



Wetchem Ion Chromatograph Dionex CD25/IP25 04060626/0406036
3 2008 IC14 
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Department Instrument Type Manufacturer Model Serial Number Installation 
Date 



Instrument 
ID 



Wetchem Ion Chromatograph Metrohm 861/838 1861004003159/18
38001009124 2010 IC15 



Wetchem Ion Chromatograph Metrohm 881 1881000007119 2010 IC16 
Wetchem Ion Chromatograph Metrohm 761 NA 2010 IC17 
Wetchem Ion Chromatograph Metrohm 881 1881000123101 2012 IC20 
Wetchem Ion Chromatograph Metrohm 861 1861002008105 2013 IC21 
Wetchem Ion Chromatograph Dionex ICS-2000-TC 08010736 2013 IC22 
Wetchem Ion Chromatograph Dionex ICS-2000 04100753 2013 IC23 
Wetchem Ion Chromatograph Dionex ICS-2100 11021089 2014 IC24 
Wetchem Ion Chromatograph Dionex ICS-2100 11090596 2014 IC25 



Wetchem Ion Chromatograph 
(with UV/VIS detector) Metrohm 881/887 15105/03140 2011 IC18 



Wetchem 
Ion 
Chromatograph/Mass 
Spectrometer 



Metrohm (IC) / 
Agilent (MS) LC30-1/LC110/IC800 1820023004102/U



S34800214 2005 ICMS01 



Wetchem 
Ion 
Chromatograph/Mass 
Spectrometer 



Metrohm (IC) / 
Agilent (MS) 761-SL / G1956B 1830002008183 / 



US42500764 2012 ICMS02 



Wetchem Lachat auto-analyzer Lachat QuickChem 8500 
series 2 140100001626 2014 LACHAT01 



Wetchem Muffle Furnace Fisher Isotemp 630G 801N0001 Not Available Oven03 



Wetchem mV Meter Denver 
Instrument Basic 13036 Not Available pH06 



Wetchem mV Meter Accumet Model 25 C0021582 Not Available pH10 



Wetchem mV Meter Pinnacles 
Series M530P 05470998 Not Available pH14 



Wetchem pH Meter Denver 
Instruments UB-10 UB10107126 2008 pH09 



Wetchem pH Meter Accumet A15 AB92338994 Not Available pH11 
Wetchem TOC Analyzer O.I. Analytical Solids C905776109 2009 TOC01 
Wetchem TOC Analyzer Shimadzu 5000A 33N01036A 1998 TOC02 



Wetchem TOC Analyzer Tekmar-
Dohrmann Phoenix 8000 US02106006 2002 TOC03 



Wetchem TOC Analyzer Shimadzu VCSH HS1104535257CS 2011 TOC04 



Wetchem UV/VS Spectrometer Thermo 
Spectronic Genesys20 3SGG06B0117 2002 SPEC01 



Wetchem UV/VS Spectrometer Thermo 
Spectronic Genesys20 3SGQ068003 2012 SPEC02 
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Table 20-2. Example:  Schedule of Routine Maintenance 
 



Instrument Procedure Frequency 
Graphite Furnace 
(GFAA) 



Inspect graphite tube 
Inspect contact rings 
Clean windows 
Align lamp 



Daily 
Daily 
Daily 
Daily 



Mercury Analyzer Check tubing for wear 
Fill rinse tank with 10% HCl 
Fill reductant bottle with 10% Stannous Chloride 



Daily 
Daily 
Daily 



ICP Check/replace pump tubing 
Check liquid argon supply 
Check fluid level in waste container 
Check/clean/replace filters 
Check torch  
Clean torch and nebulizer 
 



Daily/as needed 
Daily 
Daily 
Daily/as needed 
Daily 
As needed 
 



ICP/ MS Check/replace pump tubing 
Inspect torch and injector cones 
Clean/replace ion lens 
Replace torch o-rings 
Check/replace gas filters 
Change rough pump oil 
Check chiller water level 



Daily/as needed 
Daily 
As needed 
As needed 
As needed 
As needed 
Weekly 



UV-Vis 
Spectrophotometer 



Clean sample holder 
Precision check/alignment of flow cell 
Wavelength verification check 



As required 
As required 
Semi-annually 



Gas 
Chromatograph/Mass 
Spectrometer (GCMS) 



Bake trap (VOC only) 
Clean source 
Check/change vacuum pump oil 
Clean injectors; replace liners (SVOC only) 
Replace column 
Clean cooling fan grills 



Daily 
As needed 
Annually, as needed 
Daily 
As needed 
Semiannually 



Gas Chromatograph 
(GC) 



Change septum 
Check gases 
Replace or clip column 
Clean injectors; replace liners 
Clean cooling fan grills 



As needed 
Daily 
As needed 
As needed 
Semiannually 



Electron Capture 
Detector (ECD) 



Detector wipe test (Ni-63) 
Detector cleaning 



Semi-annually 
Sent out, as needed 



Flame Ionization 
Detector (FID) 



Detector cleaning As required 



Flame Photoionization 
Detector (FPD) 



Clean and/or Replace Lamp As required 



Photoionization 
Detector (PID) 



Change O-rings 
Clean lamp window 



As required 
As required 
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Instrument Procedure Frequency 
Ion Chromatograph 
(IC) 



Replace column disks 
Change guard columns 
Check pump seals 
Replace tubing 
Replace suppressor 
Check fluid level in waste container 
Clean cooling fan grills 



As required 
As required 
As required 
As required 
As required 
Daily 
Semiannually 



Balances Class “S” traceable weight check 
Clean pan and check if level 
Outside calibration service 



Daily, when used 
Daily  
At least Annually 



Conductivity Meter 0.01 M KCl calibration 
Conductivity cell cleaning 



Daily 
As required  



Turbidimeter Check light bulb 
Clean sample holder 



Daily, when used 
Daily, when used 



Deionized/Distilled 
Water 



Daily conductivity check 
Check deionizer light 
Monitor for VOA’s 
System cleaning 
Replace cartridge & large mixed bed resins 



Daily 
Daily 
As required 
As required 
As required 



Drying Ovens Temperature monitoring 
Temperature adjustments 



When used 
As required 



Refrigerators/ 
Freezers 



Temperature monitoring 
Temperature adjustment 
Defrosting/cleaning 



Daily 
As required  
As required  



pH/Specific Ion 
Meter 



Calibration/check slope 
Clean electrode 



Daily 
As required 



BOD Incubator Temperature monitoring 
Incubator cleaning 



Daily 
As required 



Centrifuge Check brushes and bearings As needed 
Water baths Temperature monitoring 



Water replaced 
Daily 
Monthly or as needed 



Automated Solvent 
Extraction units (ASE) 



Check solvent reservoirs 
Check tubing 



Daily 
Daily 



TurboVaps Check gas lines 
Check water level 
Calibrate temperature 



Daily 
Daily 
Annually 



Total Organic Carbon 
Analyzer 



Check gas flow 
Check reagent reservoir levels 
Replace o-rings 
Check autosampler needle 
Replace scrubbers 
Replace catalyst 



Daily 
Daily 
As needed 
Daily 
Annually 
As needed 



Automated Analyzer Clean sampler 
Check all tubing 
Clean detector 
Clean optics and cells 



Daily 
Daily 
Daily 
Daily 
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Instrument Procedure Frequency 
Infrared 
Spectrophotometer 
(IR) 



Clean lens/optimize As needed 



Flashpoint Apparatus Check gas line for leaks 
Check stirrer speed 



Daily 
Annually 



Rotators Verify rotation speed Annually 
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SECTION 21 
 



MEASUREMENT TRACEABILITY 
 



21.1 OVERVIEW 
 
Traceability of measurements shall be assured using a system of documentation, 
calibration, and analysis of reference standards.  Laboratory equipment that are 
peripheral to analysis and whose calibration is not necessarily documented in a test 
method analysis or by analysis of a reference standard shall be subject to ongoing 
certifications of accuracy.  At a minimum, these must include procedures for checking 
specifications of ancillary equipment:  balances, thermometers, and Deionized and 
Reverse Osmosis water systems, automatic pipettes and other volumetric measuring 
devices.  (Refer to Section 20.3.)  With the exception of Class A Glassware and Glass 
microliter syringes, monthly accuracy checks are performed for all mechanical volumetric 
devices.  Microsyringes are verified at least semi-annually or disposed after 6 months of 
use.  Wherever possible, subsidiary or peripheral equipment is checked against 
standard equipment or standards that are traceable to national or international 
standards.  Class A Glassware and Glass microliter syringes should be routinely 
inspected for chips, acid etching, or deformity (e.g., bent needle).  If the Class A 
glassware or syringe is suspect, the accuracy of the glassware will be assessed prior to 
use.    



 
21.2 NIST-TRACEABLE WEIGHTS AND THERMOMETERS 



 
Reference standards of measurement shall be used for calibration only and for no other 
purpose, unless it can be shown that their performance as reference standards would 
not be invalidated.  



 
For NIST-traceable weights and thermometers, the laboratory requires that all 
calibrations be conducted by a calibration laboratory accredited by A2LA, NVLAP, or 
another accreditation organization that is a signatory to an MRA of one or more of the 
following cooperations: ILAC or APLAC.  A calibration certificate and scope of 
accreditation is kept on file at the laboratory.  Refer to Section 20 for calibration of 
weights and thermometers.   



 
21.3 REFERENCE STANDARDS / MATERIALS 



 
Reference standards/materials, where commercially available, are traceable to certified 
reference materials.  Commercially prepared reference standards, to the extent 
available, are purchased from vendors that are accredited to ISO Guide 34 and ISO/IEC 
Guide 17025.  All reference standards from commercial vendors shall be accompanied 
with a certificate that includes at least the following information: 
 



 Manufacturer 
 Analytes or parameters calibrated 
 Identification or lot number 
 Calibration method 
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 Concentration with associated uncertainties 
 Purity 



 
If a standard cannot be purchased from a vendor that supplies a Certificate of Analysis, 
the purity of the standard is documented by analysis.  The receipt of all reference 
standards must be documented.  Reference standards are labeled with a unique 
Standard Identification Number and expiration date.  All documentation received with the 
reference standard is retained as a QC record and references the Standard Identification 
Number. 



 
All reference, primary, and working standards/materials, whether commercially 
purchased or laboratory-prepared, must be checked regularly to ensure that the 
variability of the standard or material from the ‘true’ value does not exceed method 
requirements.  The accuracy of calibration standards is checked by comparison with a 
standard from a second source.  In cases where a second standard manufacturer is not 
available, a vendor-certified different lot is acceptable for use as a second source.  The 
appropriate QC criteria for specific standards are defined in laboratory SOPs.  In most 
cases, the analysis of an ICV or LCS, where there is no sample preparation, is used as 
the second source confirmation.  These checks are generally performed as an integral 
part of the analysis method (e.g., calibration checks, LCS).  



 
All standards and reference materials must be stored and handled according to 
manufacturer’s recommendations in order to prevent contamination or deterioration.  If 
the manufacturer did not provide a recommendation, the requirements in the specific 
analytical methods or laboratory SOPs must be followed.   Refer to Corporate EH&S 
Document No. CW-E-M-001 for additional information.  For safety requirements, refer to 
the same documents. 
 
Standards and reference materials shall not be used after their expiration dates.     



 
21.4 DOCUMENTATION AND LABELING OF STANDARDS, REAGENTS, AND 



REFERENCE MATERIALS 
 
Reagents must be at a minimum the purity required in the test method.  The date of 
reagent receipt and the expiration date are documented.  The lots for most of the 
common solvents and acids are tested for acceptability prior to company-wide purchase.  
Refer to Corporate Quality Document No. CA-Q-S-001. 



 
All manufacturer- or vendor-supplied Certificate of Analysis or Purity must be retained, 
stored appropriately, and readily available for use and inspection.  These records are 
maintained in binders or other organized files stored within each department.  Records 
must be kept of the date of receipt and date of expiration of standards, reagents, and 
reference materials.  In addition, records of preparation of laboratory standards, 
reagents, and reference materials must be retained, stored appropriately, and be readily 
available for use and inspection.  For detailed information on documentation and 
labeling, please refer to laboratory SOP No. IR-QA-STDCNTRL. 



 
Commercial materials purchased for preparation of calibration solutions, spike solutions, 
etc., are usually accompanied with an assay certificate or the purity is noted on the label.  
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If the assay purity is 96% or better, the weight provided by the vendor may be used 
without correction.  If the assay purity is less than 96%, a correction will be made to 
concentrations applied to solutions prepared from the stock commercial material.  
Blended gas standard cylinders use a nominal concentration if the certified value is 
within +/- 15%, otherwise the certified value is used for the canister concentration. 



 
21.4.1 Standards are logged into the LIMS and are assigned a unique identification 



number.  The following information is typically recorded in the electronic 
database within the LIMS: 



 Standard ID 



 Description of standard 



 Department 



 Preparer’s name 



 Final volume and number of vials prepared 



 Solvent type and lot number 



 Preparation date 



 Expiration date 



 Standard source type (stock or daughter) 



 Standard type (spike, surrogate, other) 



 Parent standard ID (if applicable) 



 Parent standard analyte concentration (if applicable) 



 Parent standard amount used (if applicable) 



 Component analytes 



 Final concentration of each analyte 



 Comments (e.g., recommended storage conditions) 
 



Records are maintained electronically and/or in QA-controlled logbooks for 
standard and reference material preparation. These records show the 
traceability to purchased stocks or neat compounds. These records also 
include method of preparation, date of preparation, expiration date, and 
preparer’s name or initials.  Preparation procedures are provided in the 
laboratory SOPs.  



 
21.4.2 All standards, reagents, and reference materials must be labeled in an 



unambiguous manner, at a minimum, with the following information: 



 Expiration date (include prep date for reagents) 



 Standard ID (specified from LIMS or as recorded in logbook) 



 Date of receipt and initials of analyst who received commercially 
purchased items or date of preparation and initials of analyst who 
prepared the laboratory-prepared items 
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 Date opened (for multi-use containers, if applicable) and initials of analyst 
who opened the container 



 Description of standard (if prepared at the laboratory) 



 Concentration (if applicable) 



 Special health/safety warnings, if applicable  
  
Special health/safety warnings on original standard or reagent containers 
must be transferred to the containers of any laboratory-prepared standards or 
reagents. 
 
All containers of prepared reagents must include an expiration date and an ID 
number to trace back to preparation.  



 
Standard ID numbers must be traceable through associated logbooks, 
worksheets, and preparation/analytical batch records. 
 
All reagents and standards must be stored in accordance to the following 
priority:  1) with the manufacturer’s recommendations; 2) with requirements in 
the specific analytical methods as specified in the laboratory SOP. 
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SECTION 22  
 



SAMPLING 
 



22.1 OVERVIEW 
 
The laboratory provides sampling services.  Sampling procedures are described in 
laboratory SOP No. IR-SC-FIELD.  The laboratory also supplies samplers with the 
necessary coolers, sample containers, sample labels, custody seals, COC forms, and 
packing materials required to properly pack and ship samples to the laboratory. 



 
22.2 SAMPLING CONTAINERS 



 
The laboratory offers clean sampling containers for use by clients.  These containers are 
either obtained from reputable container manufacturers and meet EPA specifications as 
required.  Certificates of cleanliness provided by the supplier are maintained at the 
laboratory.  Alternatively, the certificates may be maintained by the supplier and 
available to the laboratory on-line. 
 
22.2.1 Preservatives  



 
Upon request, preservatives are provided to the client in pre-cleaned sampling 
containers. In some cases, containers may be purchased pre-preserved from the 
container supplier. Whether prepared by the laboratory or bought pre-preserved, the 
grades of the preservatives are, at a minimum:  



 
 Hydrochloric Acid – Reagent ACS (Certified VOA Free) or equivalent 
 Methanol – Purge and Trap grade 
 Nitric Acid – Instra-Analyzed or equivalent 
 Sodium Bisulfate – ACS Grade or equivalent 
 Sodium Hydroxide – Instra-Analyzed or equivalent 
 Sulfuric Acid – Instra-Analyzed or equivalent 
 Sodium Thiosulfate – ACS Grade or equivalent 



 
22.3 DEFINITION OF HOLDING TIME 



 
The date and time of sampling documented on the COC form establishes the start (day 
and time zero) of the sample holding time.  As a general rule, when the maximum 
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allowable holding time is expressed in “days” (e.g., 14 days, 28 days), the holding time is 
based on calendar day measured. Holding time expressed in “hours” (e.g., 6 hours, 24 
hours, etc.) is measured from date and time zero.  The first day of holding time ends 
twenty-four hours after sampling.  Holding times for analysis include any necessary re-
analysis. 
 



22.4 SAMPLING CONTAINERS, PRESERVATION REQUIREMENTS, HOLDING TIMES 
 
The preservation and holding time criteria specified in the laboratory SOPs are derived 
from the source documents for the methods.  If method-required holding time or 
preservation requirements (as defined in the laboratory SOP) are not met, the results will 
be qualified and explained in an NCM.  As soon as possible or “ASAP” is an EPA 
designation for tests for which rapid analysis is advised, but for which neither EPA nor 
the laboratory have a basis for a holding time. 



 
22.5 SAMPLE ALIQUOTS / SUB-SAMPLING 



 
Taking a representative sub-sample from a container is necessary to ensure that the 
analytical results are representative of the sample collected in the field.  The size of the 
sample container and the quantity of sample fitted within the container need 
consideration when sub-sampling for sample preparation.  It is the laboratory’s 
responsibility to take a representative sub-sample or aliquot of the sample provided for 
analysis.  



 
Analysts should handle each sample as if it is potentially dangerous.  Personal 
protective equipment, at a minimum, must be worn when preparing aliquots for analysis. 



 
Guidelines on taking sample aliquots and sub-sampling are defined in laboratory SOP 
No. IR-QA-SUBSAMP. 
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SECTION 23 
 



HANDLING OF SAMPLES 
  



23.1 CHAIN OF CUSTODY 
 
Sample management procedures at the laboratory ensure that sample integrity and 
custody are maintained and documented from sampling/receipt through disposal. 
The COC form is the written documented history of any sample and is initiated when 
sampling containers are sent to the field, or at the time of sampling.  This form is 
completed by the sampling personnel and accompanies the samples to the laboratory, 
where it is received and stored under the laboratory’s custody.  The purpose of the COC 
form is to provide a legal written record of the handling of samples from the time of 
collection until they are received at the laboratory.  It also serves as the primary written 
request for analyses from the client to the laboratory.  The COC form acts as a purchase 
order for analytical services when no other contractual agreement is in effect.  An 
example of a COC form may be found in Figure 23-1. 
  
23.1.1 Field Documentation 



 
The information the sampler needs to provide, at the time of sampling, on the 
container label are: 



 Sample identification 



 Date and time of sampling 



 Preservative 
 



During the sampling process, the COC form is completed and must be 
legible. This form includes information such as:  



 Client name, address, phone number, and fax number (if available) 



 Project name and/or number 



 Sample identification 



 Date, time, and location of sampling 



 Sample collector name 



 Matrix description 



 Container description 



 Total number of each type of container 



 Preservatives used 



 Analysis requested 



 Requested TAT 



 Any special instructions 



 Purchase Order number or billing information (e.g., quote number), if 
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available 



 Date and time that each person received or relinquished the sample(s), 
including their signed name.   



 
When the sampling personnel delivers the samples directly to TestAmerica 
personnel, the samples are stored in a cooler with ice, as applicable, and 
remain solely in the possession of the client’s field technician (or sampler) 
until the samples are delivered to the laboratory personnel.  The sample 
collector must assure that each container is in his/her physical possession or 
in his/her view at all times, or stored in such a place and manner to preclude 
tampering.  The field technician relinquishes the samples in writing on the 
COC form to the Sample Control personnel at the laboratory or to a 
TestAmerica courier.   
 
When the sampling personnel delivers the samples through a common carrier 
(e.g., FedEx and UPS), the COC relinquished date/time is completed by the 
sampling personnel and samples are released to the carrier.   Samples are 
only considered to be received by the laboratory when personnel at the fixed 
laboratory facility have physical contact with the samples. 



 
Note:   Independent couriers like FedEX and UPS are not required to sign 



the COC form.  The COC is usually kept in the sealed sample cooler.  
Receipt information from these couriers is recorded in the Project 
Receipt Checklist (see Figure 23-3); tracking numbers are recorded 
for all receipts each date.   



 
23.1.2 Legal / Evidentiary COC 



 
If samples are identified for legal/evidentiary purposes on the COC, Sample 
Control personnel, at login, will complete the custody seal, retain the shipping 
record with the COC, and initiate an internal COC for laboratory use by 
analysts and a sample disposal record.  



 
23.2 SAMPLE RECEIPT 



 
Samples are received at the laboratory by designated sample receiving personnel and a 
unique laboratory project identification number is assigned.  Each sample container shall 
be assigned a unique sample identification number that is cross-referenced to the client 
identification number such that traceability of test samples is unambiguous and 
documented.  Each sample container is affixed with a durable sample identification label.  
Sample acceptance, receipt, tracking, and storage procedures are summarized in the 
following sections and are discussed in detail in laboratory SOP No. IR-SC-LOGIN. 



 
23.2.1 Laboratory Receipt 



 
When samples arrive at the laboratory, Sample Receiving personnel inspect 
the coolers and samples.  The integrity of each sample must be determined 
by comparing sample labels or tags with the COC and by visual checks of the 
container for possible damage.  Any nonconformance, irregularity, or 
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compromised sample receipt must be documented in the NCM program in 
the LIMS and brought to the immediate attention of the client.  The COC, 
shipping documents, documentation of any nonconformance, irregularity, or 
compromised sample receipt, record of client contact, and resulting 
instructions become part of the project record.  
 
23.2.1.1 Unique Sample Identification    



 
All samples that are processed through the laboratory receive a 
unique sample identification to ensure that there can be no confusion 
regarding the identity of such samples at any time.   



 
Using the LIMS, the laboratory assigns a unique identification code 
(i.e., Job) to a particular project/job occurrence.  Each client sample is 
also identified by association with the Job and a unique sequential 
sample number. 



Example:       440-12345-A-4 



 
 



Location ID Sequential Job # Sample Container ID Sequential Sample # 
        



The above example represents the complete Sample ID for the first 
container of the fourth sample received for Job 440-12345.  The Job 
code includes the Location ID (‘440’ for the Irvine laboratory) and a 
sequential number. 
 
With this system, a client sample can be tracked throughout the 
laboratory in every step from receipt to disposal. 



 
23.3 SAMPLE ACCEPTANCE POLICY 



 
The laboratory has a written Sample Acceptance Policy (Figure 23-2) that clearly 
outlines the circumstances under which samples shall be accepted or rejected.  These 
include: 



 COC filled out completely 
 Samples properly labeled 
 Proper sample containers with adequate volume for the analysis and necessary QC 
 Samples preserved according to the requirements of the requested analytical 



method  
 Sample holding time adhered to 



 
The PM will be notified if any sample is received in damaged condition. 
 
Data from samples that do not meet these criteria are flagged and the nature of the 
variation from policy is defined.  Sample Control personnel shall include this copy with 
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the sample container shipment to the client or the PM may e-mail the client a copy 
during project setup (prior to shipment of samples to the laboratory). 



 
Once sample acceptance is verified, the samples are logged into the LIMS according to 
laboratory SOP No. IR-SC-LOGIN. 



 
23.4 SAMPLE STORAGE 



 
In order to avoid deterioration, contamination, or damage to a sample during storage and 
handling, from the time of receipt until all analyses are complete, samples are stored in 
an organized manner in refrigerators or freezers suitable for the sample matrix (for 
analyses requiring thermal preservation) or in protected locations like secured shelvings 
in the sample receiving area for acid-preserved water containers requiring only metals 
analysis. In addition, samples to be analyzed for volatile organic parameters are stored 
in separate refrigerators designated for volatile organic parameters only.  Samples are 
never to be stored with reagents, standards, or materials that may create contamination.  



 
To ensure the integrity of the samples during storage, refrigerator blanks are maintained 
in the volatile sample refrigerators and analyzed every two weeks.   



 
Analysts and technicians retrieve the sample container allocated to their analysis from 
the designated refrigerator, analyze the sample, and return the remaining sample or 
empty container to the refrigerator from which it originally came. All unused portions of 
samples, including empty sample containers, are returned to the Sample Control area.  
All samples are kept in the refrigerators for two to four weeks after analysis, which meets 
or exceeds most sample holding times.  After two to four weeks, the samples are moved 
to dry room temperature Sample Archive area, where they are stored for an additional 
two to four weeks before they are disposed.  This four to eight week holding period 
allows samples to be checked if a discrepancy or question arises. Special arrangements 
may be made to store samples for longer periods of time.  This extended holding period 
allows additional metal analyses to be performed on the archived sample and assists 
clients in dealing with legal matters or regulatory issues.    



 
Access to the laboratory is controlled such that sample storage need not be locked at all 
times, unless a project specifically demands it.  Samples are accessible to laboratory 
personnel only.  Visitors to the laboratory are prohibited from entering the refrigerator 
and laboratory areas, unless accompanied by an employee of TestAmerica. 
   



23.5 HAZARDOUS SAMPLES AND FOREIGN SOILS 
 
To minimize exposure to personnel and to avoid potential accidents, hazardous and 
foreign soil samples are stored in an isolated area designated for hazardous waste only.  
For any sample that is known to be hazardous at the time of receipt, the Sample Control 
personnel handling wastes clearly marks the sample with a red stamp, stamped on the 
sample label reading “HAZARDOUS” or “FOREIGN SOIL,” and places it in a colored 
and/or marked bag for easy identification. The Sample Control personnel handling 
wastes must completely fill out the Hazardous & Quarantine/Foreign Soil – Drum for 
Incineration Sample Notice (see Figure 23-4) and include a copy with the original COC 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 147 of 179



 



Company Confidential & Proprietary 



and other sample receipt records that will be submitted to the PM.  The original is 
retained by the Sample Control personnel handling wastes. 
 
If after completion of analysis the analyst has determined a sample to be hazardous 
(based on action limits that are exceeded, as set up in the LIMS), the analyst will notify 
the Sample Control personnel handling wastes and submit to that personnel the original 
of the completed notification form (Figure 23-4) and a copy to the PM for archiving with 
the job records. 
 
All hazardous samples are either returned to the client or disposed appropriately through 
a hazardous waste disposal firm that lab-packs all hazardous samples and removes 
them from the laboratory.  Foreign soil samples are sent out for incineration by a USDA-
approved waste disposal facility. 
 



23.6 SAMPLE SHIPPING 
 
In the event that the laboratory needs to ship samples, the samples are placed in coolers 
with enough ice to ensure the samples remain just above freezing and at or below 6.0C 
during transit.  The samples are carefully surrounded by packing material to avoid 
breakage (yet maintain appropriate temperature).  A trip blank is enclosed for those 
samples requiring water/solid volatile organic analyses (see Note).  The COC form is 
signed by Sample Control and is attached to the shipping paperwork.  Samples are 
generally shipped overnight express or hand-delivered by a TestAmerica courier to 
maintain sample integrity.  All personnel involved with shipping and receiving samples 
must be trained to maintain the proper COC documentation and to keep the samples 
intact and on ice, if needed.  Corporate EH&S Document No. CW-E-M-001 contains 
additional shipping requirements. 
 
Note:  If a client does not request trip blank analysis on the COC or other paperwork, the 



laboratory will not analyze the trip blanks that were supplied.  However, in the 
interest of good client service, the laboratory will advise the client at the time of 
sample receipt that it was noted that they did not request analysis of the trip 
blank, and that the laboratory is providing the notification to verify that they are 
not inadvertently omitting a key part of regulatory compliance testing.   



 
23.7 SAMPLE DISPOSAL 



 
Samples should be retained for a minimum of 30 days after the project report is sent, 
however, provisions may be made for earlier disposal of samples once the holding time 
is exceeded. Some samples are required to be held for longer periods based on 
regulatory or client requirements (e.g., 60 days after project report is sent).  The 
laboratory must follow the longer sample retention requirements, where required by 
regulation or client agreement.  Several possibilities for sample disposal exist:  the 
sample may be used up completely during analysis, the sample may be returned to the 
customer or location of sampling for disposal, or the sample may be disposed of in 
accordance with laboratory SOP No. IR-EHS-WASTE.  All procedures in the laboratory 
EH&S Manual are followed during disposal.  Samples are normally maintained in the 
laboratory no longer than two months from receipt, unless otherwise requested.  Unused 
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portions of samples found or suspected to be hazardous according to state or federal 
guidelines may be returned to the client upon completion of the analytical work.   



 
If a sample is part of a known litigation, the affected legal authority, sample data user, 
and/or submitter of the sample must participate in the decision about the sample’s 
disposal.  All documentation and correspondence concerning the disposal decision 
process must be kept on file.  Pertinent information includes the date of disposal, nature 
of disposal (such as sample depletion, hazardous waste facility disposal, and return to 
client), and names of individuals who conducted the arrangements and physically 
completed the task. The laboratory will remove or deface sample labels prior to disposal, 
unless this is accomplished through the disposal method (e.g., samples are incinerated).  
A waste disposal record should be completed. 
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Figure 23-1. 
 
Example - Chain of Custody  
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Figure 23-2. 
 
Example - Sample Acceptance Policy 
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Figure 23-3. 
 
Example - Project Receipt Checklist 
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Figure 23-4. 
 
Example - Hazardous & Quarantine/Foreign Soil - Drum for Incineration Sample Notice 
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SECTION 24 
 



ASSURING THE QUALITY OF TEST RESULTS 
 



24.1 OVERVIEW 
 
In order to assure our clients of the validity of their data, the laboratory continuously 
evaluates the quality of the analytical process.  The analytical process is controlled not 
only by instrument calibration as discussed in Section 20, but also by routine process 
QC measurements (e.g., blanks, LCS, MS, sample duplicates, surrogates, and internal 
standards).  These QC checks are performed as required by the method or regulations 
to assess precision and accuracy.  QC samples are to be treated in the exact same 
manner as the associated field samples being tested.  In addition to the routine process 
QC samples, PT samples (concentrations unknown to laboratory) are analyzed to help 
ensure laboratory performance.        



 
24.2 CONTROLS 



 
Sample preparation or pre-treatment is commonly required before analysis.  Typical 
preparation steps include homogenization, grinding, solvent extraction, sonication, acid 
digestion, distillation, reflux, evaporation, drying, and ashing.  During these pre-treatment 
steps, samples are arranged into discreet manageable groups referred to as preparation 
(prep) batches.  Prep batches provide a means to control variability in sample treatment.  
Control samples are added to each prep batch to monitor method performance and are 
processed through the entire analytical procedure with investigative/field samples. 



 
24.3 NEGATIVE CONTROLS 
 
Table 24-1.  Example – Negative Controls 
 



Control Type Details 
Method Blank They are used to assess preparation and analysis for possible contamination during the 



preparation and processing steps.        
 The specific frequency of use for method blanks during the analytical sequence is defined in the 



specific SOP for each analysis.  Generally, it is one for each batch of samples; not to exceed 20 
environmental samples. 



 The method blank is prepared from a clean matrix similar to that of the associated samples that 
is free from target analytes (e.g., reagent water, Ottawa sand, glass beads, etc.) and is 
processed along with and under the same conditions as the associated samples. 
 
The method blank goes through all of the steps of the process (including as necessary:  filtration, 
clean-ups, etc.). 



 Re-analyze or qualify associated sample results when the concentration of a targeted analyte in 
the method blank is at or above the RL, as established by the method or by regulation, AND is 
greater than 1/10 of the amount measured in the sample. 



Calibration 
Blanks 



They are prepared and analyzed along with calibration standards, where applicable.  They are 
prepared using the same reagents that are used to prepare the standards.  In some analyses, 
the calibration blank may be included in the calibration curve. 
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Control Type Details 
Instrument Blanks They are blank reagents or reagent water that may be processed during an analytical sequence 



in order to assess contamination in the analytical system.  In general, instrument blanks are 
used to differentiate between contamination caused by the analytical system and that caused by 
the sample handling or sample preparation process.  Instrument blanks may also be inserted 
throughout the analytical sequence to minimize the effect of carryover from samples with high 
analyte content. 



Trip Blank 1 They are required to be submitted by the client with each shipment of samples requiring 
aqueous volatiles analyses (or as specified in the client’s project plan). A trip blank may be 
purchased (certified-clean) or is prepared by the laboratory by filling a clean container with pure 
deionized water that has been purged to remove any volatile compounds.  Appropriate 
preservatives are also added to the container.  The trip blank is sent with the bottle order and is 
intended to reflect the environment that the containers are subjected to throughout shipping and 
handling and help identify possible sources if contamination is found.  The field sampler returns 
the trip blank in the cooler with the field samples.  



Field Blanks 1 They are sometimes used for specific projects by the field samplers.  For example, a field blank 
is prepared in the field by filling a clean container with pure reagent water (and appropriate 
preservative, if any), for the specific sampling activity being undertaken. (EPA OSWER) 



Equipment 
Blanks 1 



They are also sometimes created in the field for specific projects.  Equipment blank is a sample 
of analyte-free media which has been used to rinse common sampling equipment to check 
effectiveness of decontamination procedures. (TNI)



Holding Blanks They are also referred to as refrigerator blanks or storage blanks and are used to monitor the 
sample storage units for volatile organic compounds during the storage of VOA samples in the 
laboratory. 



1 When known, these field QC samples should not be selected for matrix QC as it does not provide information on the 
behavior of the target compounds in the field samples.  Usually, the client sample ID will provide information to 
identify the field blanks, equipment blanks, or trip blanks with labels such as "FB", "EB", or "TB," respectively. 



Evaluation criteria and corrective action for these controls are defined in the specific 
SOP for each analysis. 
 
24.3.1 Negative Controls for Microbiological Methods 
 



Microbiological methods utilize a variety of negative controls throughout the 
process to ensure that false positive results are not obtained.  These controls 
are critical to the validity of the microbiological analyses.  Some of these 
negative controls are: 



 
Table 24-2.  Negative Controls for Microbiology 
 
Control Type Details 



Sterility Checks 
(Media) 



They are analyzed for each lot of pre-prepared media, ready-to-use media, and for each 
batch of medium prepared by the laboratory. 



Filtration Blanks They are run at the beginning and end for each sterilized filtration unit used in a filtration 
series.  For pre-sterilized single use funnels, a sterility check is performed on at least one 
funnel per lot. 



Sterility checks 
(Sample 
Containers) 



They are performed on at least one container per lot of purchased, pre-sterilized 
containers.  If containers are prepared and sterilized by the laboratory, one container per 
sterilization batch is checked.  Container sterility checks are performed using non-selective 
growth media. 



Sterility Checks 
(Dilution Water) 



They are performed on each batch of dilution water prepared by the laboratory and on each 
batch of pre-prepared dilution water.  All checks are performed using non-selective growth 
media. 
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Negative culture controls demonstrate that a media does not support the 
growth of non-target organisms and ensures that there is not an atypical 
positive reaction from the target organisms.  Prior to the first use of the 
media, each lot of pre-prepared selective media or batch of laboratory 
prepared selective media is analyzed with at least one known negative 
culture control. as appropriate to the method.   



 
24.4 POSITIVE CONTROLS 



 
Control samples (e.g., QC indicators) are analyzed with each batch of samples to 
evaluate data based upon (1) Method Performance (LCS or Blank Spike), which entails 
both the preparation and measurement steps; and (2) Matrix Effects (MS or sample 
duplicates), which evaluates field sampling accuracy, precision, representativeness, 
interferences, and the effect of the matrix on the method performed.  Each regulatory 
program and each method within those programs specify the control samples that are 
prepared and/or analyzed with a specific batch. 



 
Note that frequency of control samples vary with specific regulatory, methodology, and 
project-specific criteria.  Complete details on method control samples are as listed in the 
laboratory SOPs.  



       
24.4.1 Method Performance Control – LCS 



 
The LCS measures the accuracy of the method in a blank matrix and 
assesses method performance independent of potential field sample matrix 
effects in a laboratory batch. 



 
The LCS is prepared from a clean matrix similar to that of the associated 
samples that is free from target analytes (e.g., reagent water, Ottawa sand, 
glass beads, etc.) and is processed along with and under the same 
conditions as the associated samples.  The LCS is spiked with verified known 
amounts of analytes or is made of a material containing known and verified 
amounts of analytes, taken through all preparation and analysis steps along 
with the field samples.  Where there is no preparation taken for an analysis 
(such as in aqueous volatiles), or when all samples and standards undergo 
the same preparation and analysis process (such as Phosphorus), a 
calibration verification standard is reported as the LCS.  In some instances 
where there is no practical clean solid matrix available, aqueous LCSs may 
be processed for solid matrices;  final results may be calculated as mg/kg or 
ug/kg, assuming 100% solids and a weight equivalent to the aliquot used for 
the corresponding field samples, to facilitate comparison with the field 
samples.  



 
Certified pre-made reference material purchased from a NIST/A2LA-
accredited vendor may also be used for the LCS when the material 
represents the sample matrix or the analyte is not easily spiked (e.g. solid 
matrix LCS for metals, TDS, etc.). 
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The specific frequency of use for LCS during the analytical sequence is 
defined in the specific SOP for each analysis.  It is generally one for each 
batch of samples, not to exceed 20 environmental samples.  



 
If the mandated or requested test method or project requirements do not 
specify the spiking components, the laboratory shall spike all reportable 
components to be reported in the LCS (and MS), where applicable (e.g. no 
spike of pH).  However, in cases where the components interfere with 
accurate assessment (such as simultaneously spiking chlordane, toxaphene 
and PCBs in Method 608), the test method has an extremely long list of 
components or components are incompatible, at a minimum, a representative 
number of the listed components (see below) shall be used to control the test 
method.  The selected components of each spiking mix shall represent all 
chemistries, elution patterns and masses, permit specified analytes, and 
other client-requested components.  However, the laboratory shall ensure 
that all reported components are used in the spike mixture within a two-year 
time period. 



 For methods that have 1-10 target analytes, spike all components. 



 For methods that include 11- 20 target analytes, spike at least 10 or 80%, 
whichever is greater. 



 For methods with more than 20 target analytes, spike at least 16 
components. 



 Exception: Due to analyte incompatibility in pesticides, Toxaphene and 
Chlordane are only spiked at client request based on specific project 
needs. 



 Exception: Due to analyte incompatibility between the various PCB 
aroclors, aroclors 1016 and 1260 are used for spiking as they cover the 
range of all of the aroclors.  Specific aroclors may be used by request on 
a project specific basis. 



 
24.4.2 Positive Controls for Microbiological Methods 



 
 Each lot of pre-prepared media (including chromofluorogenic reagent) 



and each batch of laboratory prepared media is tested with a pure culture 
of known positive reaction. 



 In addition, every analytical batch also contains a pure culture of known 
positive reaction. 



 A pure culture of known negative reaction is also tested with each 
analytical batch to ensure specificity of the procedure. 



 
24.5 SAMPLE MATRIX CONTROLS 
 
Table 24-3.   Sample Matrix Control 
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Control 
Type 



Details 



MS Use Used to assess the effect that the sample matrix of the spiked sample has on the precision and 
accuracy of the results generated by the method used. 



 Typical 
Frequency1 



At a minimum, with each matrix-specific batch of samples processed, an MS is carried through the 
complete analytical procedure.  Unless specified by the client, samples used for spiking are 
randomly selected and rotated between different client projects.  If the mandated or requested test 
method does not specify the spiking components, the laboratory shall spike all reportable 
components to be reported in the LCS and MS.  Refer to the laboratory SOP for complete details. 



 Description Essentially, a sample fortified with a known amount of the test analyte(s).    
Surrogate Use Measures method performance to sample matrix (organics only). 



Typical 
Frequency1 



Added to all samples, standards, and blanks, for all organic chromatography methods except when 
the matrix precludes its use or when a surrogate is not available. The recovery of the surrogates is 
compared to the acceptance limits for the specific method.  Poor surrogate recovery may indicate a 
problem with sample composition and shall be reported, with data qualifiers, to the client whose 
sample produced poor recovery.   



Description Similar to MS except the analytes are compounds with properties that mimic the analyte of interest 
and are unlikely to be found in environmental samples.  



Duplicates2 Use For a measure of analytical precision, with each matrix-specific batch of samples processed, a 
sample duplicate or LCSD is carried through the complete analytical procedure.   



Typical 
Frequency1 



Duplicate samples are usually analyzed with methods that do not require MS analysis.   



Description Performed by analyzing two aliquots of the same field sample independently or an additional LCS. 
Internal 
Standard 



Use Corrects for matrix effects and helps troubleshoot variability in analytical response, and is assessed 
after data acquisition.   



Typical 
Frequency1 



Spiked into all environmental and QC samples (including the ICAL).  Added to all organic and ICP 
methods, as required by the analytical method.   



Description A standard that is not present in environmental samples, elutes near the target analytes of concern, 
and is completely resolved from all of them.  Possible sources of poor internal standard response are 
sample matrix, poor analytical technique, or instrument performance. 



 



1 See the specific laboratory SOP for type and frequency of sample matrix control samples. 
2 Recoveries for the duplicate samples must meet the same laboratory-established recovery limits for the QC 
samples.  If an LCSD is analyzed, both the LCS and LCSD must meet the same recovery criteria and be included in 
the final report.  The precision measurement is reported as RPD.  Poor precision between duplicates (except 
LCS/LCSD) may indicate non-homogeneous matrix or sampling.   
 
24.6 ACCEPTANCE CRITERIA (CONTROL LIMITS) 



 
As mandated by the test method and regulation, the individual analyte in the LCS, MS, 
or Surrogate Spike is evaluated against the control limits published in the test method.   
Where there are no established acceptance criteria, the laboratory calculates in-house 
control limits with the use of control charts or, in some cases, utilizes client project-
specific control limits.  Regulatory or project limits will supersede the laboratory’s in-
house limits.   



 
Note: For methods, analytes, and matrices with very limited data (e.g., unusual 



matrices not analyzed often), interim limits are established using available data 
or by analogy to similar methods or matrices. 



 
Once control limits have been established, they are verified, reviewed, and updated if 
necessary, on an annual basis unless the method requires more frequent updating.  
Control limits are established per method, (as opposed to per instrument) regardless of 
the number of instruments utilized. 
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Laboratory-generated percent recovery acceptance (control) limits are generally 
established by taking +3 standard deviations (99% confidence level) from the average 
recovery of a minimum of 20-30 data points (more points are preferred).   



 Regardless of the calculated limit, the control limit should be no tighter than those 
used in the Calibration Verification (ICV/CCV), unless the analytical method specifies 
a tighter limit. 



 In-house limits cannot be any wider than those mandated in a regulated analytical 
method.  Client- or contract-required control limits are evaluated against the 
laboratory’s statistically derived control limits to determine if the DQOs can be 
achieved.  If laboratory control limits are not consistent with DQOs, then alternatives 
must be considered, such as method improvements or use of an alternate analytical 
method. 



 The lowest acceptable recovery limit will be 10% (the analyte must be detectable and 
identifiable).  Exception: The lowest acceptable recovery limit for Benzidine will be 
5% and the analyte must be detectable and identifiable. 



 The maximum acceptable recovery limit will be 150%.   



 The maximum acceptable RPD limit will be 35% for waters and 40% for soils.  The 
minimum RPD limit will be 10%.  



 If either the high or low end of the control limit changes by <5% from previous, the 
control chart is visually inspected and, using professional judgment, the control limits 
may be left unchanged if there is no effect on the laboratory’s ability to meet the 
existing limits.  



 
24.6.1 The laboratory must be able to generate a current listing of their control limits 



and track when the updates are performed.  In addition, the laboratory must 
be able to recreate historical control limits.  Refer to laboratory SOP No. IR-
QA-CNTRLLIM. 



 The QA Department e-mails the appropriate laboratory staff a table that 
contains the accuracy and precision limits for the spiked analytes for each 
method performed at the laboratory.  Unless otherwise noted, the control 
limits within these tables are laboratory-generated.  The table includes an 
effective date.  The control limits are stored in the LIMS.   



 When control limits are updated, the LIMS maintains in its database the 
previous control limits, so that historical control limits in effect for a 
specific time period may be retrieved for reference.  



 
24.6.2 An LCS that is within the acceptance criteria establishes that the analytical 



system is in control and is used to validate the process.  Samples that are 
analyzed with an LCS with recoveries outside of the acceptance limits may 
be determined to be out of control and should be re-analyzed, if possible.  If 
re-analysis is not possible, then the results for all affected analytes for 
samples within the same batch must be qualified when reported.  The internal 
corrective action process (see Section 12) is also initiated if an LCS exceeds 
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the acceptance limits.  Sample results may be qualified and reported without 
re-analysis if: 



 The analyte results are below the RL and the LCS is above the upper 
control limit. 



 The analytical results are above the relevant regulatory limit, if known, 
and the LCS is below the lower control limit.  



 
Marginal exceedence limits are not currently used in the laboratory.  An 
effective means to determine randomness of failures, as required in TNI 
Standard, must first be put in place.  



 
24.6.3 If the MS/MSDs do not meet acceptance limits, the MS/MSD and the 



associated spiked sample is reported with a qualifier for those analytes that 
do not meet acceptance limits.  If obvious preparation errors are suspected, 
or if requested by the client, unacceptable MS/MSDs are reprocessed and re-
analyzed to prove matrix interference.  A more detailed discussion of 
acceptance criteria and corrective action can be found in the laboratory SOPs 
and in Section 12. 



 
24.6.4 If a surrogate standard falls outside the acceptance limits, if there is not 



obvious chromatographic matrix interference, re-analyze the sample to 
confirm a possible matrix effect.   If the recoveries confirm or there was 
obvious chromatographic interference, results are reported from the original 
analysis and a qualifier is added.  If the re-analysis meets surrogate recovery 
criteria, the second run is reported (or both are reported if requested by the 
client).  Under certain circumstances, where all of the samples are from the 
same location and share similar chromatography, the re-analysis may be 
performed on a single sample rather than all of the samples, and if the 
surrogate meets the recovery criteria in the re-analysis, all of the affected 
samples would require re-analysis. 



 
24.7 ADDITIONAL PROCEDURES TO ASSURE QUALITY CONTROL 



 
The laboratory has written and approved SOPs to assure the accuracy of the test 
method, including calibration (see Section 20), use of certified reference materials (see 
Section 21), and use of PT samples (see Section 15). 



 
A discussion regarding MDL, LOD, and LOQ can be found in Section 19.  



 
Use of formulae to reduce data is discussed in the laboratory SOPs and in Section 20. 



 
Selection of appropriate reagents and standards is included in Sections 9 and 21. 
 
A discussion on selectivity of the test is included in Section 5. 
 
Constant and consistent test conditions are discussed in Section 18. 
 
The laboratory’s sample acceptance policy is included in Section 23. 



 



 



 



 



 



 



 



 



 



 



   











Document No.:  IR-QAM
Revision No.:  3



Effective Date:  06/20/2014
 Page 161 of 179



 



Company Confidential & Proprietary 



SECTION 25 
 



REPORTING RESULTS 
 



25.1 OVERVIEW 
 
The results of each test are reported accurately, clearly, unambiguously, and objectively 
in accordance with State and Federal regulations as well as client requirements.  
Analytical results are issued in a format that is intended to satisfy customer and 
laboratory accreditation requirements as well as provide the end user with the 
information needed to properly evaluate the results.   Where there is conflict between 
client requests and laboratory ethics or regulatory requirements, the laboratory’s ethical 
and legal requirements are paramount, and the laboratory will work with the client during 
project setup to develop an acceptable solution. Refer to Section 7. 



 
A variety of report formats are available to meet specific needs. 



 
In cases where a client asks for simplified reports, there must be a written request from 
the client (and this documentation must be kept with all other project information).  There 
still must be enough information that would show any analyses that were out of 
conformance (e.g., QC out of limits) and there should be a reference to a full report that 
is made available to the client.  



 
Review of reported data is included in Section 19.  



 
25.2 TEST REPORTS 



 
Analytical results are reported in a format that is satisfactory to the client and meets all 
requirements of applicable accrediting authorities and agencies.  A variety of report 
formats are available to meet specific needs.  The report is printed on laboratory 
letterhead, reviewed, and signed by the appropriate PM.  At a minimum, the standard 
laboratory report shall contain the following information: 



 
25.2.1 A report title (e.g., Analytical Report) with headers for the different information 



associated with a sample result (e.g., analyte name, data qualifiers, units, 
MDL, RL, dilution, date analyzed, instrument, analyst, and QC batch). 



 
25.2.2 Each report cover page printed on company letterhead, which includes the 



laboratory name, address, and telephone number.   
 
25.2.3 A unique identification of the report (e.g., job number) and on each page an 



identification to ensure the page is recognized as part of the report and a 
clear identification of the end.    



 
Note:  Page numbers of report are represented as Page # of ##, where the 



first number is the page number and the second is the total number of 
pages.  Any addendum (that is not included in the report pagination) to 
the report must be identified in the case narrative (located in the front 
of the report) as being an integral part of the report, so it is a 
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recognizable part of the report and cannot accidentally get separated 
from it (e.g., sampling information).  



 
25.2.4 A copy of the COC 



 Any COC involved with worksharing or subcontracting is included. 



 All COCs associated with the report are included in the pagination. 
 



25.2.5 The name and address of client and a project name/number, if applicable. 
 
25.2.6 Client PM or other contact 
 
25.2.7 Description and unambiguous identification of the tested sample(s) including 



the client identification code 
 
25.2.8 Date of receipt of sample, date and time of collection, and date(s) of test 



preparation and performance, and time of preparation or analysis if the 
required holding time for either activity is less than or equal to 72 hours. 



 
25.2.9 Date reported or date of revision, if applicable. 
 
25.2.10 Method of analysis including method code (EPA, ASTM, etc.) 
 
25.2.11 RLs  
 
25.2.12 MDLs, if requested 
 
25.2.13 Definition of data qualifiers and reporting acronyms, e.g., ND 
 
25.2.14 Sample results 
 
25.2.15 QC data consisting of method blank, surrogate (if applicable), LCS, and 



MS/MSD recoveries and control limits 
 
25.2.16 Condition of samples at receipt, including temperature (if applicable).  Any 



nonconformance observed is reported in an NCM that is included with the 
final report to the client, as necessary.   



 
25.2.17 A statement expressing the validity of the results, that the source 



methodology was followed, and that all results were reviewed for error. 
 
25.2.18 A statement to the effect that the results relate only to the items tested and 



the sample, as received by the laboratory. 
 



25.2.19 A statement that the report shall not be reproduced except in full, without 
prior express written approval by the laboratory. 
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25.2.20 A signature and title of the person(s) accepting responsibility for the content 
of the report and date of issue.  Signatories are appointed by the Laboratory 
Director. 



25.2.21  
25.2.22 When TNI accreditation is required, the laboratory shall certify that the test 



results meet all requirements of TNI or provide reasons and/or justification if 
they do not.   



25.2.23  
25.2.24 Where applicable, a narrative to the report that explains issues and concerns 



not already addressed in the NCM. 
 
25.2.25 When soil samples are analyzed, a specific identification as to whether soils 



are reported on a “wet weight” or “dry weight” basis. 
 
25.2.26 Appropriate laboratory certification number for the state of origin of the 



sample, if applicable 
 
25.2.27 If only part of the report is provided to the client (client requests some results 



before all of it is complete), it must be clearly indicated so in the report (e.g., 
partial report).  A complete report must be sent once all of the work has been 
completed.  



 
25.2.28 Any non-TestAmerica subcontracted analysis results are provided as a 



separate report on the official letterhead of the subcontractor.  All 
TestAmerica subcontracting is clearly identified on the report as to which 
laboratory performed a specific analysis. 



 
25.2.29 A Certification Summary Report, where required, will document that, unless 



otherwise noted, all analytes tested and reported by the laboratory were 
covered by the noted certifications. 



 
Note:  Refer to Corporate Information Technology SOP No. CA-I-P-002 for details on 



internally applying electronic signatures of approval. 
 
25.3 REPORTING LEVEL OR REPORT TYPE 



 
The laboratory offers four levels of report packages.  Each level, in addition to its own 
specific requirements, contains all the information provided in the preceding level. The 
packages provide the following information in addition to the information described 
above.  Note that raw data presented in Level III and Level IV reports are in CLP-like 
format: 



 Level I is a report with the features described in Section 25.2 above 



 Level II is a Level I report plus summary information, including results for the method 
blank reported to the laboratory MDL (if required or applicable), percent recovery for 
LCS and MS samples, and the RPD values for all LCS/LCSD, MS/MSD, and sample 
duplicate analyses. 



 Level III contains all the information supplied in Level II, plus all sample raw data but 
not raw data for tunes, calibrations, etc. 
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 Level IV is the same as Level III with the addition of all tune and calibration data 
 
In addition to hardcopy reports, the laboratory also provides reports in CD deliverable 
form when requested.  Initial reports may be provided to clients by facsimile or e-mail or 
upload to TestAmerica’s Total Access database.  All faxed or other electronic reports are 
followed by hardcopy, when requested.  Procedures used to ensure client confidentiality 
are outlined in Section 25.6. 



 
25.3.1 Electronic Data Deliverables 
 



EDDs are routinely offered as part of TestAmerica’s services.  TestAmerica 
Irvine offers a variety of EDD formats including, but not limited to, NAS, ADR, 
COELT EDF, EQuIS, GISKEY, Microsoft Excel, Locus EIM, Standard 
TestAmerica Format, FoxPro, and Terrabase.  



 
PMs submit EDD specifications to Corporate IT for review.  Once the 
laboratory has committed to providing data in a specific electronic format, the 
coding of the format may need to be performed.  This coding is documented 
and validated.  The validation of the code is retained by the Corporate IT staff 
coding the EDD. 



 
EDDs shall be subject to a review to ensure their accuracy and 
completeness.  If EDD generation is automated, review may be reduced to 
periodic screening if the laboratory can demonstrate that it can routinely 
generate that EDD without errors.  Any revisions to the EDD format must be 
reviewed until it is demonstrated that it can routinely be generated without 
errors.  If the EDD can be reproduced accurately and if all subsequent EDDs 
can be produced error-free, each EDD does not necessarily require a review. 



 
25.4 SUPPLEMENTAL INFORMATION FOR TEST 



 
The laboratory identifies any unacceptable QC analyses or any other unusual 
circumstances or observations such as environmental conditions and any non-standard 
conditions that may have affected the quality of a result.  This is typically in the form of a 
qualifier and/or a narrative or an NCM that will be attached to the final report to the 
client. 
   
Numeric results with values outside of the calibration range, either high or low are 
qualified as ‘estimated’. 



 
Where quality system requirements are not met, a statement of compliance/non-
compliance with requirements and/or specifications is required, including identification of 
test results derived from any sample that did not meet TNI sample acceptance 
requirements such as improper container, holding time, or temperature. 



 
Where applicable, a statement on the estimated uncertainty of measurements; 
information on uncertainty is needed when a client’s instructions so require. 



 
Opinions and Interpretations – In general, the test report contains objective  
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information and does not contain subjective information such as opinions and 
interpretations.  If such information is required by the client, the Laboratory Director will 
determine if a response can be prepared.  If so, the Laboratory Director will designate 
the appropriate member of the management team to prepare a response.  The response 
will be fully documented, and reviewed by the Laboratory Director, before release to the 
client.  There may be additional fees charged to the client at this time, as this is a non-
routine function of the laboratory. 
 
When opinions or interpretations are included in the report, the laboratory provides an 
explanation as to the basis upon which the opinions and interpretations have been 
made.  Opinions and interpretations are clearly noted as such and where applicable, a 
comment should be added suggesting that the client verify the opinion or interpretation 
with their regulator.    



 
25.5 ENVIRONMENTAL TESTING OBTAINED FROM SUBCONTRACTORS 



 
If the laboratory is unable to provide the client the requested analysis, the samples 
would be subcontracted following the procedures outlined in Corporate Legal Document 
No. CA-L-S-002.  



 
Data reported from analyses performed by a subcontract laboratory are clearly identified 
as such on the analytical report provided to the client.  Results from a subcontract 
laboratory outside of TestAmerica are reported to the client on the subcontract 
laboratory’s original report stationery and the report includes any accompanying 
documentation. 



 
25.6 CLIENT CONFIDENTIALITY 



 
In situations involving the transmission of environmental test results by telephone, 
facsimile, or other electronic means, client confidentiality must be maintained. 



 
TestAmerica will not intentionally divulge to any person (other than the client or any 
other person designated by the client in writing) any information regarding the services 
provided by TestAmerica or any information disclosed to TestAmerica by the client.  
Furthermore, information known to be potentially endangering to national security or an 
entity’s proprietary rights will not be released.  



 
Note:  This shall not apply to the extent that the information is required to be disclosed 



by TestAmerica under the compulsion of legal process.  TestAmerica will, to the 
extent feasible, provide reasonable notice to the client before disclosing the 
information. 



 
Note:   Authorized representatives of an accreditation body are permitted to make 



copies of any analyses or records relevant to the accreditation process, and 
copies may be removed from the laboratory for purposes of assessment. 



 
Report deliverable formats are discussed with each new client.  If a client requests that 
reports be faxed or e-mailed, the reports are faxed with a cover sheet or e-mailed with 
the following note that includes a confidentiality statement similar to the following:  
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“CONFIDENTIALITY NOTICE: This e-mail communication, including any 
attachments, may contain privileged or confidential information for specific 
individuals and is protected by law.  If you are not the intended recipient(s), you 
are hereby notified that any dissemination, distribution or copying of this 
communication is strictly prohibited and you should delete this message and its 
attachments from your computer without retaining any copies.  If you have 
received this communication in error, please reply to the sender immediately.  
We appreciate your cooperation.” 



 
25.7 FORMAT OF REPORTS 



 
The format of reports is designed to accommodate each type of environmental test 
carried out and to minimize the possibility of misunderstanding or misuse. 



 
25.8 AMENDMENTS TO TEST REPORTS 



 
Corrections, additions, or deletions to reports are only made when justification arises 
through supplemental documentation.  Justification is documented using the laboratory’s 
corrective action system (refer to Section 12).  



 
The revised report is retained in LIMS, as is the original report.  The revised report is 
stored in LIMS under the job number along with a sequential revision number.   



 
When the report is re-issued, a notation of “amended report“ is placed on the 
cover/signature page of the report or at the top of the narrative page with a brief 
explanation of reason for the amendment and a reference back to the last final report 
generated.  For example: This final report, identified as Revision 1, was revised on 
11/3/2014 to include toluene in sample NQA1504 per client’s request.  This final report 
replaces the final report identified as Revision 0. 



 
25.9 POLICIES ON CLIENT REQUESTS FOR AMENDMENTS 



 
25.9.1 Policy on Data Omissions or RL Increases 



 
Fundamentally, our policy is simply to not omit previously reported results 
(including data qualifiers) or to not raise RLs and report sample results as 
ND.  This policy has few exceptions.  They are as follows: 



 Laboratory error 



 Sample identification is indeterminate (confusion between COC and 
sample labels). 



 An incorrect analysis (not analyte) was requested (e.g., COC lists 8315 
but client wanted 8310).  A written request for the change is required. 



 Incorrect limits reported based on regulatory requirements  



 The requested change has absolutely no possible impact on the 
interpretation of the analytical results and there is no possibility of the 
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change being interpreted as misrepresentation by anyone inside or 
outside of our company.   



 
25.9.2 Multiple Reports 



 
TestAmerica does not issue multiple reports for the same job where there is 
different information on each report (this does not refer to copies of the same 
report) unless required to meet regulatory needs and approved by the QA 
Manager.   
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Appendix 1. 
 



Laboratory Floor Plan 
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Appendix 2. Glossary / Acronyms 
 
Glossary: 
 
Acceptance Criteria: 
Specified limits placed on characteristics of an item, process, or service defined in requirement 
documents.  (ASQ) 
 
Accreditation: 
The process by which an agency or organization evaluates and recognizes a laboratory as meeting 
certain predetermined qualifications or standards, thereby accrediting the laboratory.   
 
Accuracy:   
The degree of agreement between an observed value and an accepted reference value.  Accuracy 
includes a combination of random error (precision) and systematic error (bias) components which are due 
to sampling and analytical operations; a data quality indicator.  
 
Analyst: 
The designated individual who performs the “hands-on” analytical methods and associated techniques 
and who is the one responsible for applying required laboratory practices and other pertinent QC to meet 
the required level of quality. 
 
Analytical Uncertainty:   
A subset of Measurement Uncertainty that includes all laboratory activities performed as part of the 
analysis. (TNI) 
 
Assessment:   
The evaluation process used to measure or establish the performance, effectiveness, and conformance 
of an organization and/or its systems to defined criteria (to the standards and requirements of laboratory 
accreditation). (TNI) 
 
Audit:   
A systematic and independent examination of facilities, equipment, personnel, training, procedures, 
record-keeping, data validation, data management, and reporting aspects of a system to determine 
whether QA/QC and technical activities are being conducted as planned and whether these activities will 
effectively achieve quality objectives. (TNI) 
 
Batch: 
A set of environmental samples that are prepared and/or analyzed together with the same process and 
personnel, using the same lot(s) of reagents and within a defined period of time. 
A preparation batch is composed of one to 20 environmental samples of the same quality systems matrix, 
meeting the above mentioned criteria and with a maximum time between the start of processing of the 
first and last sample in the batch to be 24 hours. 



An analytical batch is composed of prepared environmental samples (extracts, digestates, or 
concentrates) which are analyzed sequentially (no time gaps greater than 8 hours) as a group using the 
same calibration curve or factor, and meeting the method calibration check criteria (tune time or 
bracketing CCVs).  An analytical batch can include prepared samples originating from various quality 
system matrices and can exceed 20 samples. (TNI) 



NOTE:  For methods that do not require a preparative step, the analytical batch must meet the same 
criteria as the preparation batch.  Rerun of the same environmental sample is counted as part of the 20 in 
a batch.  Field QC samples are included in the batch count.     
A set of up to 20 environmental samples (reportable or not) of the same matrix processed using the same 
procedures and the same lot(s) of reagents within the same time period.  A preparation batch is 
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composed of one to 20 environmental samples of the same quality systems matrix, meeting the above 
mentioned criteria and with a maximum time between the start of processing of the first and last sample in 
the batch to be 24 hours.  An analytical batch is composed of prepared environmental samples (extracts, 
digestates, or concentrates) and/or those samples not requiring preparation, which are analyzed together 
as a group using the same calibration curve or calibration factor.  The batch must be analyzed 
sequentially using the same instrument and instrument configuration within the same calibration event 
(i.e., the same calibration curve, calibration factors, or RFs must be in effect throughout the analysis).  QC 
samples do not count towards the 20 samples in a batch.  Rerun of the same environmental sample is 
counted as part of the 20 in a batch.  Field QC samples are included in the batch count.   
 
Bias:  
The systematic or persistent distortion of a measurement process, which causes errors in one direction 
(i.e., the expected sample measurement is different from the sample’s true value). (TNI) 
 
Blank: 
A sample that has not been exposed to the analyzed sample stream in order to monitor contamination 
during sampling, transport, storage, or analysis.  The blank is subjected to the usual analytical and 
measurement process to establish a zero baseline or background value and is sometimes used to adjust 
or correct routine analytical results.  (ASQ) 
 
Calibration: 
A set of operations that establish, under specified conditions, the relationship between values of 
quantities indicated by a measuring instrument or measuring system, or values represented by a material 
measure or a reference material, and the corresponding values realized by standards. (TNI)   
 



1)   In calibration of support equipment, the values realized by standards are established through the 
use of reference standards that are traceable to the International System of Units. 



2)   In calibration according to methods, the values realized by standards are typically established 
through the use of Reference Materials that are either purchased by the laboratory with a 
certificate of analysis or purity, or prepared by the laboratory using support equipment that has 
been calibrated or verified to meet specifications. 



 
Calibration Curve:  
The mathematical relationship between the known values, such as concentrations, of a series of 
calibration standards and their instrument response.  (TNI) 
 
Calibration Standard: 
A substance or reference material used to calibrate an instrument.  
 
Certified Reference Material: 
A reference material accompanied by a certificate having a value, measurement uncertainty, and stated 
metrological traceability chain to a national metrology institute. (TNI) 
 
Chain of Custody: 
Record that documents the possession of the samples from the time of collection to receipt at the 
laboratory. This record generally includes the number and types of containers, the mode of collection, the 
collector, time of collection, preservation, and requested analyses. (TNI) 
 
Compromised Samples: 
Those samples, which are improperly sampled, insufficiently documented (COC and other sample 
records and/or labels), improperly preserved, collected in improper containers, or exceeding holding times 
when delivered to a laboratory.  Under normal conditions, compromised samples are not analyzed.  If 
emergency situation requires analysis, the results must be appropriately qualified. 
 
Confidential Business Information: 
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Information that an organization designates as having the potential of providing a competitor with 
inappropriate insight into its management, operation, or products.  TNI and its representatives agree to 
safeguard identified CBI and to maintain all information identified as such in full confidentiality. 
 
Confirmation: 
Verification of the identity of a component through the use of an approach with a different scientific 
principle from the original method.  These may include, but are not limited to, second-column 
confirmation, alternate wavelength, derivatization, mass spectral interpretation, alternative detectors, or 
additional clean-up procedures. (TNI) 
 
Conformance: 
An affirmative indication or judgment that a product or service has met the requirements of the relevant 
specifications, contract, or regulation; also the state of meeting the requirements.  (ANSI/ASQ E1994) 
 
Correction:  
Action necessary to correct or repair analysis-specific nonconformances.   The acceptance criteria for 
method-specific QC and protocols as well as the associated corrective actions.  The analyst will most 
frequently be the one to identify the need for this action as a result of calibration checks and QC sample 
analysis.  No significant action is taken to change behavior, process, or procedure. 
 
Corrective Action: 
The action taken to eliminate the causes of an existing nonconformity, defect, or other undesirable 
situation in order to prevent recurrence.  (ISO 8402) 
 
Data Audit: 
A qualitative and quantitative evaluation of the documentation and procedures associated with 
environmental measurements to verify that the resulting data are of acceptable quality (i.e., they meet 
specified acceptance criteria). 
 
Data Reduction: 
The process of transforming the number of data by arithmetic or statistical calculations, standard curves, 
and concentration factors, and collation into a more useable form.  (TNI) 
 
Deficiency: 
An unauthorized deviation from acceptable procedures or practices, or a defect in an item.  (ASQ) 
 
Demonstration of Capability:  
A procedure to establish the ability of the analyst to generate analytical results of acceptable accuracy 
and precision. (TNI) 
 
Document Control: 
The act of ensuring that documents (and revisions thereto) are proposed, reviewed for accuracy, 
approved for release by authorized personnel, distributed properly, and controlled to ensure use of the 
correct version at the location where the prescribed activity is performed.  (ASQ) 
 
Duplicate Analyses: 
The analyses or measurements of the variable of interest performed identically on two sub-samples of the 
same sample.  The results from duplicate analyses are used to evaluate analytical or measurement 
precision but not the precision of sampling, preservation, or storage internal to the laboratory.  (EPA-
QAD) 
 
Equipment Blank: 
Sample of analyte-free media which has been used to rinse common sampling equipment to check 
effectiveness of decontamination procedures. 
 
External Standard Calibration: 
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Calibrations for methods that do not utilize internal standards to compensate for changes in instrument 
conditions. 
 
Field Blank: 
Blank prepared in the field by filling a clean container with pure deionized water and appropriate 
preservative, if any, for the specific sampling activity being undertaken.  (EPA OSWER)  
 
Field of Accreditation: 
Those matrix, technology/method, and analyte combinations for which the accreditation body offers 
accreditation.   
 
Holding Times: 
The maximum times that samples may be held prior to analyses and still be considered valid or not 
compromised.  (40 CFR Part 136) 
 
Internal Standard: 
A known amount of standard added to a test portion of a sample as a reference for evaluating and 
controlling the precision and bias of the applied analytical test method.  (TNI) 
 
Internal Standard Calibration: 
Calibrations for methods that utilize internal standards to compensate for changes in instrument 
conditions. 
 
Instrument Blank: 
A clean sample (e.g., distilled water) processed through the instrumental steps of the measurement 
process; used to determine instrument contamination.  (EPA-QAD) 
 
Instrument Detection Limit:  
The minimum amount of a substance that can be measured with a specified degree of confidence that the 
amount is greater than zero using a specific instrument. The IDL is associated with the instrumental 
portion of a specific method only, and sample preparation steps are not considered in its derivation. The 
IDL is a statistical estimation at a specified confidence interval of the concentration at which the relative 
uncertainty is + 100%. The IDL represents a range where qualitative detection occurs on a specific 
instrument. Quantitative results are not produced in this range. 
 
Laboratory Control Sample (or however named, such as laboratory fortified blank, spiked blank, or QC 
check sample): 
A sample matrix, free from the analytes of interest, spiked with verified known amounts of analytes or a 
material containing known and verified amounts of analytes, taken through all preparation and analysis 
steps of the procedure, unless otherwise noted in a reference method.  It is generally used to establish 
intra-laboratory or analyst-specific precision and bias or to assess the performance of all or a portion of 
the measurement system. 
 
An LCS shall be prepared at a minimum of 1 per batch of 20 or less samples per matrix type per sample 
extraction or preparation method except for analytes for which spiking solutions are not available such as 
total suspended solids, total dissolved solids, total volatile solids, total solids, pH, color, odor, 
temperature, dissolved oxygen, or turbidity.  The results of these samples shall be used to determine 
batch acceptance.  
 
Least Squares Regression (1st Order Curve): 
The least squares regression is a mathematical calculation of a straight line over two axes.  The y-axis 
represents the instrument response (or Response ratio) of a standard or sample and the x-axis 
represents the concentration.  The regression calculation will generate a correlation coefficient (r) that is a 
measure of the "goodness of fit" of the regression line to the data.  A value of 1.00 indicates a perfect fit.  
In order to be used for quantitative purposes, r must be greater than or equal to 0.99 for analysis of 
organic compounds and 0.995 for analysis of inorganic compounds.  
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Limit(s) of Detection (LOD) [a.k.a., Method Detection Limit (MDL)]:   
A laboratory's estimate of the minimum amount of an analyte in a given matrix that an analytical process 
can reliably detect in their facility. (TNI) 
 
LOD Verification [a.k.a., MDL Verification]:   
A processed QC sample in the matrix of interest, spiked with the analyte at no more than 3X the 
calculated MDL for single analyte tests and 4X the calculated MDL for multiple analyte tests and 
processed through the entire analytical procedure. 
 
Limit(s) of Quantitation (LOQ) [a.k.a., Reporting Limit]:  
The minimum levels, concentrations, or quantities of a target variable (e.g., target analyte) that can be 
reported with a specified degree of confidence. (TNI) 
 
Matrix Spike (spiked sample or fortified sample): 
A sample prepared, taken through all sample preparation and analytical steps of the procedure unless 
otherwise noted in a referenced method, by adding a known amount of target analyte to a specified 
amount of sample for which an independent test result of target analyte concentration is available.  MS is 
used, for example, to determine the effect of the matrix on a method's recovery efficiency. 
 
Matrix Spike Duplicate (spiked sample or fortified sample duplicate): 
MS prepared in the laboratory and analyzed to obtain a measure of the precision of the recovery for each 
analyte. 
 
Method Blank: 
A sample of a matrix similar to the batch of associated samples (when available) that is free from the 
analytes of interest and is processed simultaneously with and under the same conditions as samples 
through all steps of the analytical procedures, and in which no target analytes or interferences are present 
at concentrations that impact the analytical results for sample analyses. 
 
Method Detection Limit: 
The minimum concentration of a substance (an analyte) that can be measured and reported with 99% 
confidence that the analyte concentration is greater than zero and is determined from analysis of a 
sample in a given matrix containing the analyte.  (40 CFR Part 136, Appendix B) 
 
Negative Control: 
Measures taken to ensure that a test, its components, or the environment do not cause undesired effects, 
or produce incorrect test results. 
 
Non-conformance:   
An indication, judgment, or state of not having met the requirements of the relevant specifications, 
contract, or regulation. 
 
Performance Audit: 
The routine comparison of independently obtained qualitative and quantitative measurement system data 
with routinely obtained data in order to evaluate the proficiency of an analyst or laboratory. 
 
Positive Control: 
Measures taken to ensure that a test and/or its components are working properly and producing correct 
or expected results from positive test subjects.   
 
Precision: 
The degree to which a set of observations or measurements of the same property, obtained under similar 
conditions, conform to themselves; a data quality indicator.  Precision is usually expressed as standard 
deviation, variance, or range, in either absolute or relative terms.  (TNI) 
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Preservation: 
Any condition under which a sample must be kept, in order to maintain chemical and/or biological integrity 
prior to analysis.  (TNI) 
 
Proficiency Testing: 
A means of evaluating a laboratory’s performance under controlled conditions relative to a given set of 
criteria through analysis of unknown samples provided by an external source.  (TNI) 
 
Proficiency Testing Program: 
The aggregate of providing rigorously controlled and standardized environmental samples to a laboratory 
for analysis, reporting of results, statistical evaluation of the results, and the collective demographics and 
results summary of all participating laboratories.  (TNI) 
 
Proficiency Testing Sample: 
A sample, the composition of which is unknown to the laboratory and is provided to test whether the 
analyst/laboratory can produce analytical results within specified acceptance criteria.  (TNI) 
 
Quality Assurance: 
An integrated system of management activities involving planning, implementation, assessment, 
reporting, and quality improvement to ensure that a process, item, or service is of the type of quality 
needed and expected by the client.  (TNI) 
 
Quality Assurance [Project] Plan: 
A formal document describing the detailed QC procedures by which the quality requirements defined for 
the data and decisions pertaining to a specific project are to be achieved.  (EAP-QAD) 
 
Quality Control: 
The overall system of technical activities that measures the attributes and performance of a process, item, 
or service against defined standards to verify that they meet the stated requirements established by the 
customer; operational techniques and activities that are used to fulfill requirements for quality; also the 
system of activities and checks used to ensure that measurement systems are maintained within 
prescribed limits, providing protection against “out of control” conditions, and ensuring that the results are 
of acceptable quality.  (TNI) 
 
Quality Control Sample: 
A sample used to assess the performance of all or a portion of the measurement system. One of any 
number of samples, such as Certified Reference Materials, a quality system matrix fortified by spiking, or 
actual samples fortified by spiking, intended to demonstrate that a measurement system or activity is in 
control.  (TNI) 
 
Quality Manual: 
A document stating the management policies, objectives, principles, organizational structure, authority, 
responsibilities, accountability, and implementation of an agency, organization, or laboratory, to ensure 
the quality of its product and the utility of its product to its users.  (TNI) 
 
Quality System: 
A structured and documented management system describing the policies, objectives, principles, 
organizational authority, responsibilities, accountability, and implementation plan of an organization for 
ensuring quality in its work processes, products (items), and services.  The quality system provides the 
framework for planning, implementing, and assessing work performed by the organization and for 
carrying out required QA and QC activities.  (TNI) 
 
Quality System Matrix: 
The component or substrate that contains the analyte of interest.  For purposes of batch and QC 
requirement determinations, the following matrix distinctions shall be used: 
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Aqueous:   Any aqueous sample excluded from the definition of Drinking Water or 
Saline/Estuarine.  Includes surface water, groundwater, effluents, and TCLP or other 
extracts. 



 
Drinking Water:  Any aqueous sample that has been designated as a potable or potential potable 
   water source. 
 
Saline/Estuarine:  Any aqueous sample from an ocean or estuary, or other salt water source such 



as the Great Salt Lake. 
 
Non-aqueous Liquid:  Any organic liquid with <15% settleable solids. 
 
Biological Tissue:  Any sample of a biological origin such as fish tissue, shellfish, or plant 



material.  Such samples shall be grouped according to origin. 
 
Solids:  Includes soils, sediments, sludges, and other matrices with >15% settleable solids. 
 
Chemical Waste:  A product or by-product of an industrial process that results in a matrix not 



previously defined. 
 
Air & Emissions:  Whole gas or vapor samples including those contained in flexible or rigid wall 



containers and the extracted concentrated analytes of interest from a gas or 
vapor that are collected with a sorbant tube, impinger solution, filter, or other 
device.  (TNI) 



 
 
 



Range: 
The difference between the minimum and the maximum of a set of values.  (EPA-QAD) 
 
Raw Data:  
The documentation generated during sampling and analysis. This documentation includes, but is not 
limited to, field notes, electronic data, magnetic tapes, untabulated sample results, QC sample results, 
printouts of chromatograms, instrument outputs, and handwritten records.  (TNI) 
 
Record Retention:  
The systematic collection, indexing, and storing of documented information under secure conditions. 
 
Reference Material: 
Material or substance, one or more properties of which are, sufficiently homogeneous and well 
established to be used for the calibration of an apparatus, the assessment of a measurement method, or 
for assigning values to materials.  (TNI) 
 
Reference Standard: 
Standard used for the calibration of working measurement standards in a given organization or a given 
location.  (TNI) 
 
Sampling:   
Activity related to obtaining a representative sample of the object of conformity assessment, according to 
a procedure. 
 
Second-Order Polynomial Curve (Quadratic):   
The second-order order curves are a mathematical calculation of a slightly curved line over two axes.  
The y-axis represents the instrument response (or Response ratio) of a standard or sample and the x-axis 
represents the concentration.  The second-order regression will generate a coefficient of determination 
(r2) that is a measure of the "goodness of fit" of the quadratic curvature of the data.  A value of 1.00 
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indicates a perfect fit.  In order to be used for quantitative purposes, r2 must be greater than or equal to 
0.99. 
 
Selectivity: 
The ability to analyze, distinguish, and determine a specific analyte or parameter from another component 
that may be a potential interferent or that may behave similarly to the target analyte or parameter within 
the measurement system.  (TNI) 
 
Sensitivity: 
The capability of a method or instrument to discriminate between measurement responses representing 
different levels (e.g., concentrations) of a variable of interest.  (TNI) 
 
Spike: 
A known mass of target analyte added to a blank, sample, or sub-sample; used to determine recovery 
efficiency or for other QC purposes.  
 
Standard: 
The document describing the elements of laboratory accreditation that has been developed and 
established within the consensus principles of standard setting and meets the approval requirements of 
standard adoption organizations procedures and policies.  (TNI) 
 
Standard Operating Procedures:   
A written document which details the method for an operation, analysis, or action with thoroughly 
prescribed techniques and steps.  SOPs are officially approved as the methods for performing certain 
routine or repetitive tasks.  (TNI)  
 
Storage Blank:   
A blank matrix stored with field samples of a similar matrix (volatiles only) that measures storage 
contribution to any source of contamination. 
 
Surrogate: 
A substance with properties that mimic the analyte of interest.  It is unlikely to be found in environmental 
samples and is added to them for QC purposes. 
 
Surrogate compounds must be added to all samples, standards, and blanks, for all organic 
chromatography methods except when the matrix precludes its use or when a surrogate is not available.  
Poor surrogate recovery may indicate a problem with sample composition and shall be reported to the 
client whose sample produced poor recovery. 
 
Systems Audit (also Technical Systems Audit): 
A thorough, systematic, qualitative on-site assessment of the facilities, equipment, personnel, training, 
procedures, record keeping, data validation, data management, and reporting aspects of a total 
measurement system.  (EPA-QAD) 
 
Technical Manager (or Technical Director):  
A member of the staff of an environmental laboratory who exercises actual day-to-day supervision of 
laboratory operations for the appropriate fields of accreditation and reporting of results. 
 
Technology:  
A specific arrangement of analytical instruments, detection systems, and/or preparation techniques. 
 
Traceability: 
The ability to trace the history, application, or location of an entity by means of recorded identifications. In 
a calibration sense, traceability relates measuring equipment to national or international standards, 
primary standards, basic physical constants or properties, or reference materials. In a data collection 
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sense, it relates calculations and data generated throughout the project back to the requirements for the 
quality of the project.  (TNI) 
 
Trip Blank:   
A blank matrix placed in a sealed container at the laboratory that is shipped, held unopened in the field, 
and returned to the laboratory in the shipping container with the field samples. 
 
Uncertainty: 
A parameter associated with the result of a measurement that characterizes the dispersion of the value 
that could reasonably be attributed to the measured value. 
 
Acronyms: 
 
A2LA – American Association for Laboratory Accreditation 
AE – Account Executive 
ANSI – American National Standards Institute  
APLAC – Asia-Pacific Laboratory Accreditation Cooperation   
ASQ – American Society for Quality  
ASTM – American Society for Testing and Materials 
CBI – Confidential Business Information 
CCV – Continuing Calibration Verification 
CEO – Chief Executive Officer 
CF – Calibration Factor 
CFR – Code of Federal Regulations 
COC – Chain of Custody 
CQMP – Corporate Quality Management Plan 
DOC – Demonstration of Capability 
DQO – Data Quality Objectives 
DW – Drinking Water 
ECO – Ethics and Compliance Officer 
EDD – Electronic Data Deliverable 
EH&S – Environmental Health and Safety 
EPA-OSWER – Environmental Protection Agency–Office of Solid Waste and Emergency Response 
EPA-QAD – Environmental Protection Agency–Quality Assurance Division 
FID – Flame Ionization Detector  
GC – Gas Chromatography 
GC/MS – Gas Chromatography/Mass Spectrometry 
GFAA – Graphite Furnace Atomic Absorption 
HPLC – High Performance Liquid Chromatography 
HVAC – Heating, Ventilation, and Air Conditioning 
ICAL – Initial Calibration 
iCAT – Incident/Complaint Activity Tracker 
ICP – Inductively Coupled Plasma Atomic Emission Spectroscopy 
ICP/MS – Inductively Coupled Plasma Mass Spectrometry 
ICV – Initial Calibration Verification 
IDL – Instrument Detection Limit 
IDOC – Initial Demonstration of Capability 
IEC – International Electrotechnical Commission 
ILAC – International Laboratory Accreditation Cooperation 
IR – Infrared 
ISO – International Standards Organization 
IT – Information Technology 
LCS – Laboratory Control Sample 
LCSD – Laboratory Control Sample Duplicate 
LIMS – Laboratory Information Management System 
LOD – Limit of Detection  
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LOQ – Limit of Quantitation 
MDL – Method Detection Limit 
MDLV – Method Detection Limit Verification 
MRA – Mutual Recognition Arrangement 
MS – Matrix Spike 
MSD – Matrix Spike Duplicate 
NCM – Nonconformance Memo 
ND – Not Detected 
NELAC – National Environmental Laboratory Accreditation Conference 
NELAP – National Environmental Laboratory Accreditation Program 
NIST – National Institute of Standards and Technology 
NVLAP – National Voluntary Laboratory Accreditation  
OSHA – Occupational Safety and Health Administration 
PDF – Portable Document Format 
PID – Photo Ionization Detector   
PM – Project Manager 
PMA – Project Manager Assistant 
PT – Proficiency or Performance Testing  
QA/QC – Quality Assurance/Quality Control 
QAM – Quality Assurance Manual 
QAS – Quality Assurance Summaries 
QAPP – Quality Assurance Project Plan 
QIM – Quality Information Manager 
QL – Quantitation Limit 
QS – Quality System 
RF – Response Factor 
RFP – Request for Proposal 
RL – Reporting Limit 
RPD – Relative Percent Difference 
RT – Retention Time 
SAP – Sampling and Analysis Plan 
SDS – Safety Data Sheet 
SOP – Standard Operating Procedure 
TAT – Turnaround Time 
TCLP - Toxicity Characteristic Leaching Procedure 
TDS – Total Dissolved Solids 
TIC – Tentatively Identified Compound 
TNI – The NELAC Institute 
USDA – U.S. Department of Agriculture 
VOA – Volatile Organic Analytes 
VOC – Volatile Organic Compound 
VP – Vice-President 
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Appendix 3. 
 
Laboratory Certifications, Accreditations, Validations 
 
 TestAmerica Irvine maintains certifications, accreditations, and approvals with numerous 



state and national entities.  Programs vary but may include on-site audits, reciprocal 
agreements with another entity, performance testing evaluations, review of the QAM, 
SOPs, MDLs, training records, etc.  At the time of this QAM revision, the laboratory has 
accreditation/certification/licensing with the following organizations: 



 
 



CERTIFICATION / ACCREDITATION STATUS 
IRVINE LABORATORY (EPA ID CA01531) 



State Agency Program License 
Number 



Latest 
Update 



Expiration 
Date 



CA CDPH-NELAP DW, WW, HW 01108CA 2/5/2013 01/31/14 



CA CDPH-ELAP HW 2706 06/27/12 06/30/13 



AK DEC-DEH DW CA01531 11/06/12 6/30/13 



AZ DHS DW, WW, HW AZ0671 10/26/12 10/13/13 



NV DEP DW, WW, RCRA CA015312009A 10/2/12 07/31/13 



HI DOH DW -- 3/8/13 01/31/14 



CNMI DEQ DW MP002 3/28/13 01/31/14 



GUAM EPA DW 12-002r 6/13/13 01/23/14 



NM DWB DW -- 5/1/2013 01/31/14 



OR ORELAP DW 4005 9/11/12 9/12/13 



-- CSDLAC WW 10256 09/11/06 -- 



-- USDA Foreign Soil P330-09-00080 06/06/12 06/06/15 



 EPA UCMR3 CA01531 9/5/12 ----- 



-- EPA ERLN/Water Laboratory 
Alliance (WLA) -- 8/26/11 -- 



 
 



The certificates and accredited parameter lists are available for each State/Program at 
www.testamericainc.com under Analytical Services Search – Certifications. 
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1  INTRODUCTION 



On behalf of Montrose Chemical Corporation of California (Montrose), this Operations and Maintenance 



(O&M) Manual addresses groundwater remediation activities to be conducted at the Montrose Superfund 



Site (Site) in Los Angeles, California (Figure 1).  This O&M Manual was prepared in response to the 



draft Partial Consent Decree (CD) Statement of Work (SOW) for the Dual Site Groundwater Operable 



Unit, Operations and Maintenance.  The Partial CD is currently under negotiation, but the O&M Manual 



is one of the Remedial Action documents required for the Dual Site Groundwater Operable Unit. 



A Partial CD for construction of the Dual Site Groundwater Operable Unit treatment system was finalized 



in August 2012.  Montrose began construction of the Torrance Groundwater Remediation System 



(TGRS) in March 2013 and is scheduled to complete construction in November 2014.  This draft O&M 



Manual is being provided in advance of construction completion for EPA and State review.  Following 



review by EPA and the State, the O&M Manual will be finalized in accordance with the schedule 



reflected in the Partial CD (within 120 days of the final construction inspection).    



1.1 BACKGROUND 



Montrose manufactured technical grade dichlorodiphenyltrichloroethane (DDT) at this location from 



1947 to 1982, and the United States Environmental Protection Agency (USEPA) proposed the Site for the 



Superfund National Priorities List (NPL) in 1984.  Remedial investigations conducted at the Montrose 



Site have documented chemical impacts to groundwater including chlorobenzene, a volatile organic 



compound (VOC) and raw material used in the DDT manufacturing process (USEPA, 1998).   



In 1999, EPA issued a Record of Decision (ROD) for the Dual Site Groundwater Operable Unit 



encompassing both the Montrose and Del Amo Superfund Sites (USEPA, 1999).  The groundwater 



remedy selected by EPA involved groundwater extraction, treatment, and reinjection (i.e., pump and 



treat).  Due to the presence of dense non-aqueous phase liquid (DNAPL) at the Montrose property, EPA 



established a Technical Impracticability (TI) Waiver Zone surrounding the Montrose property.  The 



groundwater remedy requires hydraulic containment of dissolved chlorobenzene within the TI Waiver 



Zone and simultaneous chlorobenzene plume reduction to In-Situ Groundwater Standards (ISGS) outside 



of the TI Waiver Zone.  The groundwater remedy is currently under construction and scheduled to be 



concluded in November 2014.         
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1.2 HYDROGEOLOGY 



The hydrologic units associated with the Dual Site Operable Unit are briefly summarized below (from 



shallowest to deepest): 



Upper Bellflower Aquitard (UBA)/Water Table Unit:  This water-bearing unit typically occurs from 



approximately 60 to 105 feet below ground surface (bgs) at the Site.  The unit is characterized by 



interbedded layers of fine-grained sand and silt/clay.  The horizontal hydraulic gradient across the UBA at 



the Site is typically less than 0.001 vertical feet per horizontal foot (ft/ft) and in a southerly direction.  The 



UBA is the uppermost water-bearing unit and is also hydraulically consistent with the Middle Bellflower 



B Sand (MBFB) as defined at the Del Amo Superfund Site (Figure 2). 



Middle Bellflower C Sand (MBFC):  The MBFC directly underlies the UBA and typically occurs from 



approximately 105 to 130 feet bgs.  The MBFC is predominantly composed of fine-grained sand with 



increasing grain size towards the bottom of the unit.  The MBFC is a confined aquifer with water levels 



only slightly deeper than in the UBA.  The horizontal hydraulic gradient in the MBFC is also typically 



less than 0.001 ft/ft and in a southeasterly direction (Figure 4).  



Gage Aquifer (Gage):  The Gage is the aquifer unit underlying the MBFC and typically occurs from 



approximately 140 to 200 feet bgs at the Montrose property.  The Lower Bellflower Aquitard separates 



the two aquifer units.  The Gage is predominantly composed of fine-grained sand with decreasing grain 



size towards the bottom of the unit and is relatively homogeneous at the Site.  The Gage is a confined 



aquifer unit with water levels typically 1 to 2 feet deeper than in the MBFC.  The horizontal hydraulic 



gradient in the Gage is also typically less than 0.001 ft/ft and in a southeasterly direction (Figure 6).   



Lynwood Aquifer (Lynwood):  The Lynwood is the aquifer unit underlying the Gage and typically 



occurs beginning at a depth of approximately 230 feet bgs.  The Gage-Lynwood Aquitard separates the 



two aquifer units.  The upper portion of the Lynwood is predominantly composed of fine to medium-



grained sand, while underlying portions are predominantly composed of well-graded sands, gravelly 



sands, and sandy gravels.  The Lynwood is a confined aquifer with water levels approximately 10 feet 



deeper than in the Gage.  The horizontal hydraulic gradient in the Lynwood is typically only 0.0002 ft/ft 



and in a northeasterly direction.   



1.3 EXTENT OF DISSOLVED-PHASE CHEMICALS 



Chlorobenzene and para-chlorobenzenesulfonic acid (pCBSA) are the two primary chemicals of concern 



for groundwater beneath and downgradient from the Montrose property.  DDT is insoluble in water and 
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has been infrequently detected at low concentrations in wells, located at or near the Montrose property, 



containing elevated concentrations of chlorobenzene (see Final Remedial Investigation Report, EPA, 



1998 for details).  The extent of chlorobenzene and pCBSA in groundwater at the Site was last 



documented in 2012 and is briefly summarized as follows for each of the three uppermost water-bearing 



units: 



Water Table Unit 



Chlorobenzene has been detected in the UBA in concentrations up to 380,000 micrograms per liter (ug/L) 



at the Montrose property, which is approximately 95% of the solubility limit and substantially higher than 



the concentrations observed in the underlying water-bearing units.  This water-bearing unit contains 



DNAPL, which is the primary source of chlorobenzene to the saturated zone at the site.  However, due to 



the low horizontal hydraulic conductivity of the UBA, dissolved chlorobenzene concentrations above the 



ISGS see Record of Decision, EPA, 1999) of 70 ug/L extend a limited distance of approximately 1,000 



feet downgradient from the Montrose property as shown in Figure 2.  



pCBSA has been detected in the UBA in concentrations up to 470,000 ug/L at the Montrose property.  



The extent of pCBSA in the UBA is similar to the extent of chlorobenzene as shown in Figure 3.  No 



ISGS was established for pCBSA, which is not a common environmental contaminant, but EPA 



established an injection limit of 25,000 ug/L for pCBSA as part of the Record of Decision for the 



Montrose Superfund Site (EPA, 1999).     



MBFC 



Chlorobenzene has been detected in the MBFC in concentrations up to 87,000 ug/L at the Montrose 



property.  The MBFC has a higher hydraulic conductivity than the UBF, and consequently, chlorobenzene 



concentrations above the ISGS extend a distance of approximately 4,700 feet downgradient from the 



Montrose property as shown in Figure 4. 



pCBSA has been detected in the MBFC in concentrations up to 130,000 ug/L downgradient from the 



Montrose property.  Due to its high solubility (relative to chlorobenzene), pCBSA extends up to a 



distance of approximately 5,400 feet downgradient from the Montrose property as shown in Figure 5.     



Gage Aquifer 



Chlorobenzene has been detected in the Gage in concentrations up to 16,000 ug/L and at a distance of 



approximately 4,300 feet downgradient from the Montrose property as shown in Figure 6.  pCBSA has 
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been detected in the Gage in concentrations up to 49,000 ug/L and at a distance of approximately 8,200 



feet downgradient from the Montrose property as shown in Figure 7.    



Lynwood Aquifer 



Chlorobenzene has only been detected in 1 of 7 Lynwood monitoring wells (LW-1) at a concentration 



below the ISGS, and pCBSA was also only detected in 1 of 7 Lynwood wells (LW-1) at a concentration 



of 390 ug/L. 



1.4 REMEDIAL OBJECTIVES 



Remedial Action Objectives (RAOs) for the groundwater remedy were established in Section 9.2 of the 



ROD (USEPA, 1999) as follows: 



1. Where technically practicable, reduce the concentrations of contaminants in Joint Site 



groundwater to ISGS levels; 



2. In areas of groundwater where attainment of ISGS levels is not technically practicable, contain 



contaminants within their current lateral extent and depth; 



3. Isolate NAPL by surrounding it with a zone of groundwater from which dissolved phase 



contaminants cannot escape; 



4. Prevent lateral and vertical migration of dissolved phase contaminants at concentrations greater 



than ISGS levels to areas where currently they are not present or are below ISGS levels; and  



5. Protect current and future users of groundwater from exposure to Joint Site groundwater 



contaminants at concentrations above ISGS levels. 



The ISGSs are the more stringent of the federal and state maximum contaminant levels (MCLs).  For 



chemicals with neither a federal or state MCL, the ISGS is the EPA Region 9 tap water preliminary risk 



goal (PRG).  The ISGSs for the groundwater remedy are provided in Table 1.    



1.4.1 ROD Requirements 



Section 13 of the ROD established provisions for hydraulic containment, plume reduction, and pCBSA.  



The provisions specified in the ROD that are relevant to TGRS operations (as opposed to monitoring) are 



re-iterated below for reference (not all aspects of the ROD provisions are reiterated here for purposes of 



brevity): 
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Hydraulic Containment Objectives (Provision 8.02.01 of the ROD) 



• Containment of the chlorobenzene plume within the containment zone shall be affected by 



hydraulic extraction of groundwater from one or more extraction wells, followed by treatment of 



extracted water, followed by aquifer injection of the treated water through one or more injection 



wells.   



Plume Reduction Objectives (Provisions 9.03.02 and 9.03.04 of the ROD) 



• Hydraulic extraction shall occur at a combined pump rate of approximately 700 gallons per 



minute (gpm), mostly in the MBFC Sand and the Gage Aquifer; 



• The remedy shall be designed such that, at a minimum, the rate of plume reduction achieves the 



following performance criteria when modeled by a remedial design model approved by EPA.  



The following performance standards shall apply: 



o 33% of the volume of the chlorobenzene plume outside the containment zone with 



concentrations above ISGS levels plume shall be removed in 15 years; 



o 66% of the volume of the chlorobenzene plume outside the containment zone with 



concentrations above ISGS levels plume shall be removed in 25 years; 



o 99% of the volume of the chlorobenzene plume outside the containment zone with 



concentrations above ISGS levels plume shall be removed in 50 years. 



Provisions for pCBSA (Provision 12.01 of the ROD) 



• No water containing pCBSA at concentrations exceeding 25,000 ug/L shall be injected into the 



ground in the course of this remedial action. 



1.5 ORGANIZATION OF O&M MANUAL 



The O&M Manual is organized into four sections as follows: 



• Section 2 contains a detailed description of the TGRS system and its components. 



• Section 3 contains O&M information including operating instructions, maintenance instructions, 



and startup/shutdown procedures. 



• Section 4 contains startup and testing instructions. 



• Section 5 contains O&M reporting requirements. 
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O&M related forms and checklists are provided in Appendix A.  Equipment manuals and specification 



sheets are provided in Appendix B.  Equipment drawings, process flow diagrams (PFDs), and process & 



instrumentation diagrams (P&IDs) are provided in Appendices C and D.   



The manual provides information on how to operate and maintain the TGRS system.  Three additional 



supporting documents will be submitted under separate cover as follows: 



• Site-Specific Health and Safety Plan (HASP) 



• Field Sampling Plan (FSP) 



• Quality Assurance Project Plan (QAPP) 



The above plans are referenced in the O&M Manual in Section 3 where appropriate but are not included 



as appendices and will be submitted under separate cover in accordance with the schedules established in 



the Partial CD SOW for TGRS O&M.    
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2 TGRS DESCRIPTION 



The TGRS system is designed to capture groundwater using a series of extraction wells located along the 



center of the dissolved chlorobenzene plumes in the Water Table Unit, MBFC, and Gage Aquifer, and 



convey the groundwater to a centralized treatment system.  The treatment system is designed to remove or 



oxidize dissolved concentrations of VOCs and pCBSA using advanced oxidation, air stripping, and 



carbon adsorption technologies.  The treated groundwater is reinjected into the Gage Aquifer at injection 



wells located along the flanks of the dissolved chlorobenzene plume.  The TGRS system includes the 



following components: 



• Groundwater Extraction System 



• Groundwater Treatment System 



o Advanced Oxidation Process Area 



o Air Stripper Area 



o Vapor Treatment and Emission System   



o LGAC Polishing Area 



o Effluent Storage and Reinjection Area 



o Utility Tank System 



o Truck Loading/Unloading Area 



o Control Building 



o Site Utilities 



o Site Security 



• Groundwater Reinjection System 



A TGRS infrastructure location map is provided as Figure 8.  The individual TGRS system components 



are described in the following sections. 



2.1 GROUNDWATER EXTRACTION SYSTEM 



The groundwater extraction system consists of 12 extraction wells and other components as follows: 



• Three Water Table Unit extraction wells (UBA-EW-1, UBA-EW-3, and MBFB-EW-1) 



• Five MBFC extraction wells (BF-EW-1 through BF-EW-5) 



• Four Gage Aquifer extraction wells (G-EW-1 through G-EW-4) 



• Twelve electric submersible pumps and downhole pressure transducers 
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• Twelve well vaults, instrumentation, and controls 



• Groundwater pipeline conveyance system   



The locations of the 12 extraction wells are shown in Figure 8.  Extraction wells UBA-EW-1 and BF-



EW-5 are located at the Montrose property.  Wells MBFB-EW-1, BF-EW-1, and G-EW-1 are located at 



the Waste Management property.  Wells BF-EW-2 through BF-EW-4 and G-EW-2 through G-EW-4 are 



located in public streets south and southeast of the TGRS treatment system.  An extraction well schedule 



is provided in Table 2.  Target extraction rates for each extraction well are provided on Table 3 and 



summarized as follows:   



Extraction Well Flow 
(gpm) 



MBFB-EW-1 0 
UBA-EW-1 25 
UBA-EW-3 15 
BF-EW-1 42 
BF-EW-2 72 
BF-EW-3 72 
BF-EW-4 137 
BF-EW-5 27 
G-EW-1 120 
G-EW-2 60 
G-EW-3 25 
G-EW-4 105 



Total 700 
 



Well MBFB-EW-1 has a capacity of approximately 5 gpm but will not be operated at startup.  Dissolved 



arsenic and tert-butyl-alcohol (TBA) have been detected at this well at concentrations in excess of federal 



and state MCLs or action levels.  The need to operate MBFB-EW-1 will be re-evaluated at a future time.    



At each extraction well, an electric submersible pump has been installed to continuously extract 



groundwater and convey it to the treatment system compound via a belowground double-contained high 



density polyethylene (HDPE) pipe conveyance system.  The conveyance system is configured so that 



groundwater from all extractions wells, except for UBA-EW-3 and MBFB-EW-1, is commingled into one 



common 10-inch diameter HDPE “header” pipe that terminates inside the treatment pad.  Dissolved 



arsenic concentrations above the federal and state MCL have previously been detected at UBA-EW-3 and 



MBFB-EW-1.  Groundwater from wells UBA-EW-3 and MBFB-EW-1 is commingled into a 1½-inch 



diameter HDPE header pipe that also terminates inside the treatment pad for pre-treatment of dissolved 
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arsenic concentrations, if necessary.  The 1½-inch diameter header pipe includes isolation valves that 



allow for either (a) commingling with groundwater from the 10-inch diameter header, or (b) diversion to 



an arsenic pre-treatment system if necessary to meet discharge limits. 



Belowground polyvinyl chloride (PVC) electrical conduit, co-located with the groundwater piping, 



conveys power and controls cabling to the extraction wells.  Rectangular belowground concrete and 



polymer-concrete pull-boxes are placed in-between conduit duct-bank runs in the public ROW and on 



private property.  Pull-boxes are equipped with either traffic-rated steel or polymer-concrete lids.   



A submersible pressure transducer has been placed in each well for measuring the water level and 



associated drawdown.  Conveyance piping at each wellhead is fitted with a flowmeter and pressure 



transmitter, each with a 4 to 20 milliamp (mA) analog signal, an electrically operated ball valve for 



groundwater extraction rate control, a manual gate valve for further extraction rate control and wellhead 



isolation while the well is not operating, a swing check valve, and a manual pressure relief valve.  All 



wellhead components are contained within an 8-foot deep belowground rectangular concrete well vault 



with traffic rated steel manhole lids and a float-type leak detection device located near the vault floor.  



The G-EW-3 well vault has one lid; all other well vaults have two.  



Submersible pumps receive power from either the treatment system control room or a remote Southern 



California Edison (SCE) power drop located in the public Right-of-Way (ROW) on Budlong Avenue.  



Electronic instrumentation and controls (submersible pressure transducer, flowmeter, pressure transmitter, 



electronic valve, and leak detection float) communicate via copper wire either directly with the Main 



Control Panel in the treatment system control room or with Satellite #2 located in the public ROW on 



South Royal Boulevard.    Satellite #2 is an aboveground weather-proof metal enclosure mounted on a 



concrete pedestal, equipped with a programmable logic controller (PLC) and human-machine interface 



(HMI).  Satellite #2 communicates with the Main Control Panel via fiber optic cable.  The locations of the 



Satellite #2 power and metering panels are shown in Figure 8. 



Six extraction wells receive power from and communicate directly with the treatment system control 



room including UBA-EW-1, UBA-EW-3, MBFB-EW-1, BF-EW-1, BF-EW-5, and G-EW-1.  The 



remaining wells receive power from and communicate directly with the Satellite #2 control panel 



including BF-EW-2 through BF-EW-4 and G-EW-2 through G-EW-4. 



PFDs and P&IDs for the extraction wells and related controls are provided in Appendix D.  An As-Built 



Drawing package will be provided as part of the Construction Completion Report and will include 
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extraction well construction diagrams, pull box locations, underground pipe and conduit trench sections, 



extraction wellhead details, blowoff and air-release assembly details, and isolation valve details.        



2.1.1 Isolation Valves 



The extraction pipeline contains a total of 10 isolation valves located in either concrete valve vaults or 



adjustable valve boxes.  The isolation valves will be fully open except when maintenance or repairs are 



required to specific pipeline segments.  Isolation valves are fitted with an operating nut for operation from 



ground surface using a T-handle extension.  The locations of the isolation valve vaults and boxes are 



shown in Figure 9 and summarized as follows:    



Extraction Isolation Valves 



• Station 112+60, Normandie Avenue, isolates UBA-EW-3 



• Station 117+50, Normandie Avenue, isolates all extraction wells except MBFB-EW-1, BF-EW-1, 



and G-EW-1 



• Station 130+50, Torrance Boulevard, isolates G-EW-3 



• Station 201+50, Torrance Boulevard, isolates BF-EW-2, BF-EW-3, BF-EW-4, G-EW-2, and G-



EW-4 



• Station 209+70, Torrance Boulevard, isolates G-EW-4 



• Station 300+15, 209th Street, isolates BF-EW-2, BF-EW-4, and G-EW-2 



• Station 313+60, Royal Boulevard, isolates BF-EW-4 



• Station 400+25, 210th Street, isolates G-EW-2 



• Stations 410+25 and 411+12, Javelin Street Bridge, isolates bridge crossing 



2.1.2 Air Release/Blowoff Assemblies 



The extraction pipeline contains a total of 12 air release and 8 blowoff assemblies.  The assemblies are 



located in concrete or polymer concrete boxes and typically in the curb.  However, some are located on 



private property or share an isolation valve vault.  Air release assemblies are located at high points in the 



pipeline and allow trapped air to be released, if any.  Blowoff assemblies are located at low points in the 



pipeline and allow evacuation of accumulated solids, if any.  The air release and blowoff assembly valves 



will be fully closes except when in use to bleed air or evacuate the pipeline.  The locations of the air 



release/blowoff assemblies are shown in Figure 10 and summarized as follows:    



Air Release Assemblies 



• Station 0+10, Montrose Property 
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• Station 0+10, Montrose Property, arsenic pre-treatment line 



• Station 112+60, Normandie Avenue, arsenic pre-treatment line 



• Station 117+50, Normandie Avenue 



• Station 127+62, Torrance Boulevard 



• Station 129+70, Torrance Boulevard 



• Station 213+95, Budlong Avenue 



• Station 306+30, 209th Street 



• Station 319+00, Royal Boulevard 



• Station 406+29, 210th Street 



• Station 411+15, Javelin Street 



• Station 506+87, Montrose Property 



Blowoff Assemblies 



• Station 110+07, Normandie Avenue 



• Station 138+92, Brighton Avenue 



• Station 206+10, Torrance Boulevard 



• Station 311+00, Royal Boulevard 



• Station 322+30, 212th Street 



• Station 408+70, New Hampshire Avenue 



• Station 502+10, Montrose Property 



• Station 700+82, Waste Management Property 



2.2 GROUNDWATER TREATMENT SYSTEM 



All groundwater process equipment is located on a secured concrete treatment pad at the Montrose 



property as shown in Figure 11.  Treatment equipment is secured with wrought iron fence and the 



treatment pad perimeter is monitored by an alarm system with motion detectors and video surveillance.  



The treatment pad additionally includes outdoor lighting.  A concrete curb around the treatment pad 



perimeter provides containment of any accidental spills in the treatment area at the time of loading and 



unloading or unforeseen tank, container, or pipe leaks.  The treatment pad is divided into the following 



seven (7) areas and includes steel pipe racks to support overhead treatment system conveyance pipe:   



• Influent Storage Area 



• Advanced Oxidation Process Area 



• Air Stripper Area 
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• Liquid-Phase Granular Activated Carbon (LGAC) Polishing Area 



• Effluent Storage and Reinjection Area 



• Vapor Treatment and Emission System 



• Utility Tank System 



The treatment pad includes a trench drain and sump, each with galvanized steel grating at floor level, for 



collection of fluids that collect on the floor.  The truck loading/unloading area adjacent to the treatment 



pad is plumbed to the sump, beneath the concrete surface, for collection of fluids on the truck 



loading/unloading area floor.  One sump pump with a spare (2 pumps total) is located in the sump to 



transfer collected fluids to the utility tank via overhead 4-inch diameter carbon steel pipe.  Only one pump 



will operate at any given time.  The spare pump will be available as a backup.  For level sensing, low, 



high, and high-high level float switches, are installed in the sump.  An additional high-high level float 



switch is installed for redundancy.  Sum pump operation is controlled based on sump level and each sump 



discharge line includes a pressure gauge and swing check valve.  An additional isolation valve is installed 



further downstream, after both pumps. 



The treatment pad includes an ozone destruct system for removal any ozone collected in the air stripper 



feed and the influent storage tanks.  Advanced oxidation process effluent either transferred to the air 



stripper feed tank or recirculated to the influent storage tanks has the potential for generating low 



concentrations of gaseous ozone in the tank headspace.  Each of these three tanks has a 4-inch diameter 



stainless steel pipe connection at the top with a butterfly isolation valve, plumbed to a common 55-gallon 



capacity ozone destruct vessel.  The head-space in each tank is allowed to passively vent through the 



ozone destruct vessel to the atmosphere.  Manganese dioxide catalyst contained within the vessel 



decomposes any ozone to oxygen.        



Potable water from the City water supply is conveyed belowground to the treatment compound via an 8-



inch diameter HPDE pipe.  The pipe transitions to stainless steel once inside the compound and supplies 



potable water to a backwash water inlet connection at the LGAC manifold, three combination emergency 



shower and eyewash stations, and two hose reels. 



The treatment pad includes two forklift ramps to facilitate delivery of chemical totes and drums to within 



the treatment pad perimeter, including sequestering and defoaming agent and acid.  The forklift ramp is 



also used for removal of empty chemical totes and mobilization of a forklift for unscheduled equipment 



maintenance as needed.    
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Dissolved arsenic concentrations will be monitored during initial operation of the TGRS system.  An area 



of the treatment pad is available for placement of arsenic pre-treatment equipment, if necessary, and the 



extracted groundwater from the 1-1/2-inch header can be diverted to the equipment if arsenic 



concentrations indicate that pre-treatment is necessary.  The treatment pad layout is shown in Figure 11.  



The structural concrete details for the treatment pad will be provided in the As-Built Drawing package as 



a separate document.  



2.2.1 Influent Storage Area 



The influent storage area consists of the following components: 



• Two 40,000-gallon influent storage tanks, Tanks 3710A/B  



• One centrifugal transfer pump with a spare (2 pumps total), Pumps 3610A/B 



• One dual filter-bag system, Filters 3410A/B 



• Instrumentation and Controls  



Groundwater from the extraction wells is sent to the influent storage area via two (one 10-inch and one 1-



1/2-inch) belowground HDPE conveyance pipes.  The conveyance pipes transition above ground from 



HDPE to carbon steel once inside the secondary containment area of the treatment compound.  The steel 



conveyance pipe is connected near the top (inlet) of two 40,000-gallon aboveground, atmospheric, carbon 



steel vertical tanks for storage of the extracted groundwater.  Each tank also includes a 12-inch stainless 



steel pipe connection, and a 6-inch carbon steel pipe connection, each near the top, to receive recirculated 



advanced oxidation process effluent water (12-inch pipe) and Utility Tank 3750 water (6-inch pipe).  



Each pipe connection to the tanks includes a gate vale for isolation.  Each storage tank is equipped with 



an ultrasonic level sensing transmitter and high-high level float switch and is plumbed to an ozone 



destruct vessel to prevent any ozone collected in the tank head-space from escaping to atmosphere.  Each 



tank is also equipped with a vacuum relief valve (VRV), pressure relief valve (PRV), rupture disc, and 



overflow drain pipe mounted on the side of the tank.  For tank rupture protection, the rupture disc is set to 



rupture at specific pressure and any water escaping as a result will be diverted, via the overflow drain 



pipe, to the treatment compound floor within the containment area for drainage into a trench drain and 



sump.  



One transfer pump with a spare is located near the bottom (outlet) of the storage tanks to transfer stored 



groundwater through filtration to the AOP area.  Only one pump will operate at any given time.  The 



spare pump will be available as a backup.  Isolation valves can be closed to allow for individual 



maintenance on each pump.  Each transfer pump is equipped with a variable frequency drive (VFD) 
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located in the control room that increases or decreases the pump motor speed.  The speed of the transfer 



pumps are controlled based on user defined set points associated with storage tank level.  A swing check 



valve and pressure gauge is installed on the discharge piping for each of the two pumps, and a single 



magnetic flowmeter with digital display and 4 to 20 mA signal is installed on the discharge line further 



downstream (after both pumps).    



Downstream from the transfer pump, groundwater is sent via carbon steel pipe through two filter-bag 



housings, in parallel, for removal of particulates.  Bag filter performance is monitored by two pressure 



indicating transmitters (PITs), one upstream and one downstream of the dual filter bag system, and four 



dial pressure gauges, one upstream and one downstream of each housing.  When the differential pressure 



across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line 



using isolation valves and changed manually.  Each filter bag housing additionally includes a PRV.   



The influent storage area layout is shown on the Equipment Plan (Drawing Q-101) provided in Appendix 



D.  The influent storage area PFDs and P&IDs are additionally provided in Appendix D.      



2.2.2 Advanced Oxidation Process Area 



Advance Oxidation System 3810 in the advanced oxidation process (AOP) area consists of the following 



components:   



• HiPOx Reactor and Gas/Liquid Separator 



• Discharge and Recirculation System 



• Ozone Generator 



• Oxygen Generator 



• Cooling Water System 



• Hydrogen Peroxide Delivery System 



• Off-Gas System 



• Pneumatically Actuated Valve System 



• Control Panel 



• Metal Canopy 



After filtration in the influent storage area, groundwater passes through a skid-mounted HiPOx reactor in 



the AOP area for treatment of dissolved VOCs and pCBSA.  pCBSA is a highly soluble compound that is 



not effectively treated using air stripping or granular activated carbon (GAC), but it can be effectively 



treated using AOP.  Influent pCBSA concentrations are only expected to exceed the reinjection standard 
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of 25,000 ug/L for the first one to two years of TGRS operations.  Once the influent pCBSA 



concentrations reliably drop below the reinjection standard, treatment of groundwater using the HiPOx 



system will be discontinued.   



The HiPOx reactor consists of an approximate 100-foot length of 8-inch diameter stainless steel pipe with 



a total of ten (10) ozone injection points each directly upstream from a dedicated static mixer inside the 



pipe (10 static mixers total).  Hydrogen peroxide is added to the groundwater at an injection point with an 



in-line static mixer directly upstream of the reactor inlet.  Inside the reactor, hydrogen peroxide combines 



with ozone to form hydroxyl radicals that reduce pCBSA concentrations in groundwater by chemical 



oxidation.  Piping upstream of the reactor inlet is additionally fitted with a pneumatically actuated 



butterfly valve for isolation, a motor operated butterfly valve (MOV) for flow control, a flow indicating 



transmitter (FIT) which sends a 4 to 20 mA signal to the MOV for flow control, a 2-inch stainless steel 



bleed-off line with an isolation ball valve, pressure gauges before and after the bleed-off line, and a 



sample port.  The HiPOx reactor effluent is sent via stainless steel piping to a gas/liquid separator.  The 



effluent piping includes an additional sample port.  The gas/liquid separator is a vertical stainless steel 



pressure vessel with an approximate 375-gallon capacity.  Dissolved gases, including excess ozone, in the 



reactor effluent come out of solution in the gas/liquid separator and accumulate in the headspace before 



being sent to a vent valve via stainless steel piping.  The vent valve traps any liquid in the gas stream and 



is connected to stainless steel piping and two isolation valves that allow for recirculation of trapped liquid 



back to the gas/liquid separator or to drainage within the treatment compound.  Gas from the vent valve is 



sent to the off-gas system via stainless steel pipe for decomposition of ozone before venting to 



atmosphere.  Treated water from the gas/liquid separator is sent via stainless steel pipe to the discharge 



and recirculation system. 



The discharge and recirculation system includes a centrifugal booster pump, mounted on the HiPOx 



reactor skid, which provides supplemental pressure to send treated water either for further treatment in the 



air stripper area or for recirculation back to the influent storage tanks.  The booster pump is equipped with 



a VFD that increases or decreases the pump motor speed based on user defined set points associated with 



the pump inlet pressure measured by a pressure transmitter, with a 4 to 20 mA signal, installed directly 



upstream of the pump.  The pump discharge is split into two 6-inch diameter stainless steel pipes each 



with a pneumatically actuated isolation valve before expanding to 12 inches in diameter.  Each 12-inch 



diameter pipe is plumbed overhead on pipe racks, one to the air stripper area and the other to the top of 



the influent storage tanks.  Two pressure gauges, one directly upstream and the other directly downstream 



of the booster pump, allow for pressure monitoring before and after the pump.  Isolation valves upstream 



and downstream of the pump can be closed for pump maintenance when the AOP system is not operating.  
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The discharge line includes a sample port directly before the pipe split.  A ball valve and perfluoroalkoxy 



resin (PFA) tubing at the sample port allows for transfer of excess water from sampling to the off-gas 



system.     



The ozone generator converts oxygen to ozone within an enclosed metal cabinet and delivers it for 



injection into the HiPOx reactor.  The oxygen generator supplies oxygen to a metal oxygen/ozone control 



enclosure mounted on the HiPOx reactor skid via stainless steel tubing.  The enclosure houses a system of 



stainless steel and PFA tubes, manual and solenoid valves, and a check valve and is plumbed to the ozone 



generator which is on a separate skid.  The ozone generator contains electrodes for the application of 



electrical power to the oxygen stream to convert oxygen to ozone through the “corona discharge” process.  



Excess ozone pressure vents directly from the ozone generator to the off-gas system via stainless steel 



tubing.  Excess oxygen from the process is vented to atmosphere from the oxygen/ozone control 



enclosure after being diverted though a manganese dioxide (MnO2) catalyst for decomposition of any 



residual ozone to oxygen.  Residual ozone concentrations are monitored with an ozone analyzer with a 4 



to 20 mA signal.  Two additional analyzers, one for oxygen and one for ozone, each with a 4 to 20 mA 



signal, are mounted within the oxygen/ozone control enclosure for atmospheric monitoring of any gas 



leaks from the process tubing.  Cooling water is recirculated through the ozone generator via PVC pipe 



for the removal of excess heat generated by the process.  A high concentration ozone stream from the 



oxygen/ozone control enclosure is sent, via stainless steel pipe, to a metal ozone distribution enclosure 



also mounted on the HiPOx reactor skid.  A sample port within the oxygen/ozone control enclosure is 



available for checking the ozone concentration prior to being sent to the distribution enclosure.  Within 



the distribution enclosure is a manifold splitting the ozone stream into ten (10) lengths of PFA tubing, one 



for each of the 10 ozone injection points located on the HiPOx reactor.  There is a pressure gauge 



installed directly upstream of the split for monitoring ozone pressure.  Each of the 10 manifold legs 



includes a manual ball valve, a solenoid valve, a check valve, and a rotameter for manual flow control and 



monitoring.  The distribution enclosure includes an ozone analyzer with 4 to 20 mA signal for 



atmospheric monitoring of any leaks in the manifold. 



The oxygen generator supplies oxygen to the oxygen/ozone enclosure on the HiPOx reactor skid.  The 



oxygen generator includes a particulate filter and oil-less scroll compressor which pulls in atmospheric air 



for processing.  Air is sent through a molecular sieve where nitrogen is filtered out using vacuum swing 



adsorption (VSA) technology.  The resulting high oxygen content stream is sent to the oxygen/ozone 



control enclosure via stainless steel tubing.  Filtered out nitrogen is vented to atmosphere.  
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The cooling water system removes heat generated by the ozone generator and consists of a chiller a with a 



100-gallon closed water tank, centrifugal pump, and four vertically discharging fans, a filtration rack, and 



PVC recirculation pipe.  The pump sends potable water from the chiller tank discharge through a single 



filter element on the filtration rack for removal of particulates before being sent to the ozone generator.  



Heat from the ozone generator is transferred to the water stream which recirculates back to the chiller 



tank where the heat is removed and discharged as warm air to the atmosphere by the chiller fans.  The 



filter rack includes a filter by-pass line and filter performance is monitored by two pressure gauges, one 



upstream of the filter housing and one downstream.  When the differential pressure across the filter 



reaches a user-defined level, water can be temporarily by-passed around the filter housing for 



uninterrupted recirculation during filter element change-out.  The filtration rack additionally includes a 



temperature indicator for water temperature monitoring, and flow switch for water flow monitoring, both 



directly downstream of the filter.  



Before entering the HiPOx reactor, groundwater is amended with hydrogen peroxide by the hydrogen 



peroxide delivery system.  Thirty five percent (35%) hydrogen peroxide is stored in a closed 1,100-gallon 



capacity vertical HDPE tank with integral HDPE secondary containment.  One variable speed peristaltic 



pump with a spare is plumbed to the tank discharge for delivery of hydrogen peroxide to the groundwater 



at an injection point directly upstream of the HiPOx reactor inlet.  Pump speed is controlled based on user 



defined set points entered at an FIT with a 4 to 20 mA signal installed on the hydrogen peroxide pump 



discharge line.  Only one pump will operate at any given time.  The spare pump will be available as a 



backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  Upstream of 



the FIT, the pump discharge line includes a recirculation line, with a PRV, back to the tank.  The pump 



discharge line also includes a pressure gauge directly before the FIT and an indicating back pressure 



regulator directly after the FIT.  The tank is equipped with a stainless steel fill line with manual and 



solenoid isolation valves.  The tank is also equipped with a level transmitter with a 4 to 20 mA signal.  



For overfill protection, the tank level is transmitted to an alarm panel with high and high-high level light 



indicators and to the solenoid isolation valve on the fill line for automatic closing based on a user-defined 



set point.        



Excess ozone pressure from the ozone generator and vented gas originating in the gas/liquid separator are 



both plumbed to the off-gas system for ozone decomposition before venting to atmosphere.  The off-gas 



system includes a rack-mounted, heat-activated ozone destruct unit with MnO2 catalyst and a burn guard 



on the outside of the unit.  The two gas lines are plumbed to the ozone destruct unit where residual ozone 



is catalytically decomposed to oxygen.  Treated gas leaving the ozone destruct unit is pulled by a fan 



blower downstream of the unit then discharged to atmosphere via stainless steel pipe.  A pressure gauge is 
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installed at the blower inlet and an ozone analyzer with a 4 to 20 mA signal is installed at the blower 



discharge for continuous monitoring of residual ozone concentrations.  Excess water from the HiPOx 



reactor sample port is sent to the off-gas system via PFA tubing and dissolved gases in the water come out 



of solution in the ozone destruct unit inlet piping for ozone decomposition.  The off-gas rack includes 



PVC pipe and a ball valve to allow for drainage of the residual water to the treatment compound. 



Compressed air from an air compressor is fed to a 12-gallon receiver tank before being split into eight (8) 



PFA tubes at a manifold.  The compressor, receiver tank, and manifold are all mounted on the HiPOx 



reactor skid.  Each tube includes an isolation solenoid valve and is either plumbed to provide compressed 



air to a pneumatically actuated valve within the advanced oxidation system, or is available as a spare.  



Five pneumatically actuated valves receive compressed air; one directly upstream of the HiPOx reactor 



inlet, two downstream of the HiPOx discharge booster pump (one to the air stripper area and one to the 



influent storage tanks), and two in the oxygen/ozone control enclosure.  The three (3) remaining PFA 



tubes are spares.  The receiver tank includes a PRV and the receiver tank discharge line includes an 



indicating back pressure regulator.   



The AOP control panel includes a PLC and HMI within a metal enclosure mounted on the HiPOx reactor 



skid.  The panel is used to control the operation of pumps, compressors, fans, actuated valves, and 



electrodes within the AOP components and houses the AOP component alarm lights, switches and control 



relays.  Within the panel, the PLC and HMI monitor system inputs, control automated operations, indicate 



and communicate alarm conditions and log operational data.  The PLC will receive data from, and output 



data to, the inputs, outputs, alarms, and indicators within the advanced oxidation system.  The AOP 



control panel includes a manual emergency shutdown hand-switch and an Ethernet cable port for 



communication with the main control panel in the TGRS control room.  



A single metal roof structure (metal canopy) is suspended approximately ten (10) feet above the treatment 



compound floor, by steel columns, over the HiPOx reactor skid, ozone generator, and hydrogen peroxide 



storage tank to protect these components from weather.  



A layout of the AOP area is shown in Figure 11.  Also, advance oxidation system drawings, including 



P&IDs, are included in Appendix C and illustrate individual processes for the AOP components and the 



overall advanced oxidation system, and indicate instrumentation and controls for data transfer (input and 



output) with the PLC within the AOP main control panel. 











Draft TGRS O&M Manual 
Montrose Superfund Site Page 19 of 71 



  



2.2.3 Air Stripper Area 



The air stripper area consists of the following components: 



• One 20,000-gallon air stripper feed tank, Tank 3730 



• One centrifugal transfer pump with a spare (2 pumps total), Pumps 3630A/B 



• One dual filter-bag system, Filters 3420A/B 



• Three package air stripper units, Air Strippers 3300A/B/C 



• Sequestering agent delivery system: 



o One 264-gallon chemical storage tank (Tank 3740) 



o One chemical feed pump with a spare (2 pumps total), Pumps 3640A/B 



• Defoaming agent delivery system: 



o One 264-gallon chemical storage tank (Tank 4700) 



o One chemical feed pump with a spare (2 pumps total), Pumps 4600A/B 



• Acid delivery system 



o One 264-gallon chemical storage tank (Tank 3790) 



o One chemical feed pump with a spare (2 pumps total), Pumps 3690A/B  



• Instrumentation and Controls 



Treated groundwater from the advanced oxidation system is sent to the inlet of the air stripper feed tank 



(Tank 3730), near the top of the tank, via overhead 12-inch diameter stainless steel pipe.  Tank 3730 is a 



20,000-gallon capacity, aboveground, atmospheric, carbon steel vertical tank for storage of groundwater 



treated by advanced oxidation.  The tank is equipped with an ultrasonic level sensing transmitter and 



high-high level float switch and is plumbed to an ozone destruct vessel to prevent any ozone collected in 



the tank head-space from escaping to atmosphere.  The tank is also equipped with a VRV, PRV, rupture 



disc, and overflow drain pipe mounted on the side.  For tank rupture protection, the rupture disc is set to 



rupture at a specific pressure and any water escaping as a result will be diverted, via the overflow drain 



pipe, to the treatment compound floor within the containment area for drainage into a trench drain and 



sump.  



One transfer pump and spare (Pumps 3630A/B) are located near the bottom (outlet) of the tank to transfer 



stored groundwater through filtration then to the package air stripper units.  Only one pump will operate 



at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow 



for individual maintenance on each pump.  Each transfer pump is equipped with a VFD located in the 



control room that increases or decreases the pump motor speed.  The speed of the transfer pumps are 
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controlled based on user defined set points associated with storage tank level.  A swing check valve and 



dial pressure gauge is installed on the discharge piping for each of the two pumps, and a single sample 



port and single magnetic flowmeter with digital display and 4 to 20 mA signal are both installed on the 



discharge line further downstream (after both pumps).  



Downstream from the transfer pump, treated groundwater is sent via carbon steel pipe through two filter-



bag housings (Filters 3420A/B), in parallel, for removal of particulates.  Bag filter performance is 



monitored by two PITs, one upstream and one downstream of the dual filter bag system, and four dial 



pressure gauges, one upstream and one downstream of each housing.  When the differential pressure 



across one of the bag filters reaches a user-defined level, the filters can be individually taken off-line 



using isolation valves and changed manually.  Each filter bag housing additionally includes a PRV. 



Treated groundwater from the bag filter system is sent to three package air stripper units (Air Strippers 



3300A/B/C) via an overhead 12-inch diameter carbon steel pipe manifold.  The manifold includes 



isolation valving that allows for simultaneous operation of any two units at any time with the remaining 



unit off as a backup.  This is the normal operating mode for the three units; two on and one off.  Each air 



stripper unit includes six (6) front-hatch removable stainless steel trays within a stainless steel shell, a 



single-speed pressure blower, and a single-speed centrifugal transfer pump.  Treated groundwater enters 



the air stripper through an 8-inch diameter inlet port at the top of the unit.  The blower pulls in 



atmospheric air for discharge into the bottom of the air stripper.  Across the trays, the cascading 



groundwater comes in contact with the rising air and VOCs are stripped from the water and transferred to 



the air stream.  The resulting VOC-rich vapor is sent through a demister at the top of the air stripper 



before being sent to the vapor treatment and emission system via overhead 12-inch diameter carbon steel 



pipe.  Treated groundwater collects in a sump at the bottom of the air stripper then is sent to the LGAC 



feed tank via overhead 12-inch diameter carbon steel pipe.  One FIT installed on the blower inlet piping, 



and one FIT installed on the pump discharge piping, each with a 4 to 20 mA signal, allow for continuous 



monitoring of the air inlet and water discharge flowrates at each air stripper unit.  The blower discharge 



piping additionally includes a pressure gauge, isolation valve, check valve, and sample port.  Each air 



stripper unit includes a differential pressure transmitter for continues monitoring of differential pressure 



across the trays.  When the differential pressure reaches a user-defined level, using isolation valves, the 



air stripper can be individually taken off-line for servicing and the backup air stripper can be brought on-



line as a replacement.  Each air stripper unit additionally includes a dedicated control panel and two level-



sensing float switches for detection of high and high-high levels in the sump.  The control panel includes 



an HMI within a metal enclosure mounted on the air stripper unit.  The panel is used to control the 



operation of the blower and pump and houses the air stripper unit alarm lights, switches, and controls 
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relays.  Within the panel, the HMI monitors the system inputs, indicates and communicates alarm 



conditions, and logs operational data.  The panel includes contacts for connection to, and communication 



with, the main control panel in the TGRS control room. 



The air stripper area includes three similarly constructed chemical delivery systems, each for storage and 



delivery of a different chemical.  Each system consists of a 264-gallon aboveground closed polyethylene 



(PE) storage tank with a PE secondary containment tray and an electrical chemical dosing diaphragm 



pump with a spare (2 pumps total).  The sequestering system includes Tank 3740 and Pumps 3640A/B 



and delivers sequestering agent to the water influent to minimize precipitate fouling within the air 



strippers.  The defoaming system includes Tank 4700 and Pumps 4600A/B and delivers defoaming agent 



to the water influent to minimize foam formation within the air strippers.  The acid system includes Tank 



3790 and Pumps 3690A/B and delivers acid to the effluent to lower the pH of treated water leaving the air 



strippers.  Each tank is equipped with two float switches, one for low level and one for low-low level 



sensing, polyvinylidene fluoride (PVDF) dosing pump suction tubing, a bottom drain valve, a PRV, and a 



screw cover that can be removed for tank filling.  Only one dosing pump per delivery system will operate 



at any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow 



for individual maintenance on each pump.  Each pump is equipped with a speed controller that increases 



or decreases the pump dosing rate.  The pump dosing rates for the sequestering and defoaming systems 



are controlled based on user defined set points associated with water flowrate as measured by a flowmeter 



with a 4 to 20 mA signal installed on influent piping directly upstream of Filters 3420A/B.  The pump 



dosing rate for the acid system is controlled based on user defined set points associated with water pH as 



measured by a pH analyzer with a 4 to 20 mA signal installed on effluent piping directly downstream of 



all three air stripper units.  Each chemical dosing pump includes PVFD recirculation tubing, with an 



isolation valve and vacuum relief valve, back to the chemical storage tank, and PVFD discharge tubing 



plumbed to a dedicated static mixer at the injection point on either the air stripper influent piping 



(sequestering and defoaming systems) or effluent piping (acid system).  Discharge tubing for each system 



includes a pulse dampener, a back pressure regulating valve with a pressure gauge, a swing check valve, 



and an isolation valve.  The air stripper area layout is shown in Figure 11, and the air stripper area PFDs 



and P&IDs are provided in Appendix D.      



2.2.4 Liquid-Phase Granular Activated Carbon Polishing Area 



The liquid-phase granular activated carbon polishing area consists of the following components: 



• One 20,000-gallon LGAC feed tank, Tank 3760  



• One centrifugal transfer pump with a spare (2 pumps total), Pumps 3660A/B 
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• Two 20,000-pound (lb) LGAC vessels with manifold, Vessels 3440A/B 



• Instrumentation and Controls  



Treated water from the air stripper area is sent to the LGAC feed tank (Tank 3760), near the top of the 



tank, via overhead 12-inch diameter carbon steel pipe.  The LGAC feed tank is a 20,000-gallon capacity, 



aboveground, atmospheric, carbon steel vertical tank for storage of water treated by air stripping and 



includes a 6-inch carbon steel pipe connection, also near the top, to receive water from Utility Tank 3750.  



The LGAC feed tank is equipped with a differential pressure level transmitter installed near the bottom, a 



float switch installed through the top (for redundant high-high level detection), and a side-mounted 



overflow drain pipe.  Any water escaping from the tank as a result of overflow will be diverted, via the 



overflow drain pipe, to the treatment compound floor within the containment area for drainage into a 



trench drain and sump.  



One transfer pump with a spare is located near the bottom (outlet) of the LGAC feed tank to transfer 



stored water to a manifolded dual 20,000-lb LGAC vessel system (Vessels 3440A/B) via overhead 12-



inch diameter carbon steel pipe.  Only one pump will operate at any given time.  The spare pump will be 



available as a backup.  Isolation valves can be closed to allow for individual maintenance on each pump.  



Each transfer pump is equipped with a VFD located in the control room that increases or decreases the 



pump motor speed.  The speed of the transfer pumps are controlled based on user defined set points 



associated with the feed tank level.  A swing check valve and pressure gauge is installed on the discharge 



piping for each of the two pumps, and a PIT with a 4 to 20 mA signal and a sample port is installed on the 



discharge piping further downstream, after both pumps and before the LGAC vessels.    



Vessels 3440A and 3440B are pressure-rated carbon steel vessels containing 20,000 lbs of LGAC each.  



The vessels are connected to each other by an 8-inch carbon steel pipe manifold with isolation valves.  



The manifold includes an inlet connection for water transferred from the feed tank to the LGAC vessels, 



and an outlet connection for water sent from the LGAC vessels to the effluent storage and reinjection 



area.  The majority of dissolved-phase VOCs have already been removed from the groundwater by air 



stripping.  The treated groundwater flows through the LGAC vessels for removal of residual VOCs 



(polishing) by physical adsorption.  Isolation valves in the manifold allow for operation of both vessels in 



series (lead-lag), in parallel, or one at a time.  When LGAC becomes saturated with VOCs, using isolation 



valves, one vessel can be taken off-line for LGAC change-out while the other vessel remains in operation 



for continuous, uninterrupted groundwater polishing.  Each vessel is equipped with a combination 



vacuum-breaker/air-release valve and multiple connections for spent LGAC removal, fresh LGAC filing, 



and internal vessel rinsing.  For each vessel, the manifold piping includes an inlet and outlet pressure 
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transmitter with a 4 to 20 mA signal, pressure gauge, and sample port for a total of four of each (2 of each 



for each of 2 vessels).  The manifold additionally includes a connection with an isolation valve to an 8-



inch diameter carbon steel potable water feed pipe for backwashing of the vessels went not in service, and 



a connection with an isolation valve for transfer of the backwash water to Utility Tank 3750 via overhead 



12-inch carbon steel pipe.  The LGAC polishing area layout is shown on the Equipment Plan in Figure 



11.  The LGAC polishing area PFDs and P&IDs are additionally provided in Appendix D. 



2.2.5 Effluent Storage and Reinjection Area 



The effluent storage and reinjection area consists of the following components: 



• Three dual filter-bag systems, Filters 3460A/B, 3470A/B, and 3480A/B. 



• One 20,000-gallon injection feed tank, Tank 3770 



• One centrifugal transfer pump with a spare (2 pumps total), Pumps 3670A/B 



• Department of Water Resources Corporation Stop 



• Instrumentation and Controls  



Treated water from the LGAC polishing area is sent via 8-inch diameter carbon steel pipe through three 



sets of dual filter-bag housing systems in the effluent storage and reinjection area with each system 



operating in parallel.  Water passes through the three systems in series (Filters 3460A/B, then 3470A/B, 



then 3480A/B) for maximum particulate removal.  Bag filter performance is monitored by two PITs, one 



upstream and one downstream of each dual filter-bag system, and four dial pressure gauges, one upstream 



and one downstream of each housing.  When the differential pressure across one of the bag filters reaches 



a user-defined level, the filters can be individually taken off-line using isolation valves and changed 



manually.  Each filter-bag housing additionally includes a PRV and each dual filter-bag system includes a 



sample port in the piping directly downstream.  Water from the filter-bag systems is sent to the injection 



feed tank via 12-inch diameter carbon steel pipe.  A 12-inch diameter carbon steel by-pass line with 



isolation valves has been installed and provides the option of by-passing all three filter-bag systems if 



filtration of treated water from the LGAC polishing area is deemed unnecessary.  



Filtered water from the filter-bag systems is sent to the injection feed tank (Tank 3770), near the top of 



the tank, via overhead 12-inch diameter carbon steel pipe.  The injection feed tank is a 20,000-gallon 



capacity, aboveground, atmospheric, carbon steel vertical tank for storage of groundwater that has been 



treated and is ready for reinjection into the subsurface.  The injection feed tank is equipped with a 



differential pressure level transmitter installed near the bottom, a float switch installed through the top 



(for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping 
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from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment 



compound floor within the containment area for drainage into a trench drain and sump. 



One transfer pump with a spare is located near the bottom (outlet) of the injection feed tank to transfer 



treated groundwater to the groundwater reinjection system for reinjection into the Gage groundwater 



aquifer.  Only one pump will operate at any given time.  The spare pump will be available as a backup.  



Isolation valves can be closed to allow for individual maintenance on each pump.  Each transfer pump is 



equipped with a VFD located in the control room that increases or decreases the pump motor speed.  The 



speed of the transfer pumps are controlled based on user defined set points associated with injection feed 



tank level.  A swing check valve and pressure gauge is installed on the discharge piping for each of the 



two pumps.  The discharge piping further downstream after both pumps is 12-inch diameter carbon steel 



and includes a sample port and PIT before reducing down to 10-inch diameter.  The 10-inch diameter 



carbon steel pipe includes an isolation valve and a magnetic flowmeter with digital display and a 4 to 20 



mA signal before transitioning to a 10-inch diameter, single-walled HDPE pipe within the secondary 



containment area of the treatment compound.   



The treated groundwater is conveyed belowground via the 10-inch HDPE pipe through a Department of 



Water Resources Corporation Stop then to the injection wellfield.  The corporation stop is a valved 



sample port in the HDPE pipe available for agency sampling and reinjection flowrate monitoring of the 



treated groundwater.  The corporation stop is located belowground in a 4-foot diameter concrete manhole 



with a traffic-rated steel lid, approximately thirty (30) feet north of the treatment compound on Montrose 



property.  The effluent storage and reinjection area layout is shown in Figure 11.  The effluent storage 



and reinjection area PFDs and P&IDs are additionally provided in Appendix D.  A corporation stop detail 



will be provided in the As-Built Drawing package provided as a separate document.         



2.2.6 Vapor Treatment and Emission System 



The vapor treatment and emission system consists of the following components located inside the 



treatment compound: 



• A 60-kilowatt air duct heater, Duct Heater 3500 



• Four 20,000-lb vapor-phase granular activated carbon vessels with piping manifold, Vessels 



3430A/B/C/D 



• One 25-foot tall discharge stack 



• Instrumentation and Controls 
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Air stripper effluent vapor containing VOCs is sent to the vapor treatment and emission system via 



overhead 12-inch diameter carbon steel pipe.  The vapor passes through a 60-kilowatt (kW) duct heater 



before being sent to a piping manifold plumbed to a series of vapor-phase granular activated carbon 



(VGAC) vessels.  The duct heater raises the temperature, and thereby decreases the relative humidity, of 



the vapor to maximize the VOC removal efficiency of the VGAC.  



Heated vapor from the duct heater is conveyed, via 8-inch diameter carbon steel manifold piping, through 



three (3) 20,000-lb VGAC vessels arranged in series for removal of VOCs by physical adsorption.  A 



fourth 20,000-lb VGAC vessel will remain off-line as a backup.  Manifold piping and butterfly isolation 



valves for the four VGAC vessels are in place to allow series operation of three vessels in three different 



lead, intermediate, and lag configurations, and to also provide a backup vessel with fresh VGAC.  The 



backup vessel will be brought on-line as the lag vessel and the lead vessel will be taken off-line for 



change-out once the VGAC in the lead vessel becomes saturated with VOCs.  Availability of the backup 



vessel allows for continuous uninterrupted vapor treatment during VGAC change-outs.  Rotation of four 



different vessel configurations allows for maximum VOC removal efficiency while minimizing VGAC 



change-out frequency.  The following four configurations are achievable by opening and closing a series 



of specified valves as shown on Table 6A:      



• Lead (3430A), intermediate (3430B), lag (3430C), and backup (3430D) 



• Lead (3430B), intermediate (3430C), lag (3430D), and backup (3430A) 



• Lead (3430C), intermediate (3430D), lag (3430A), and backup (3430B) 



• Lead (3430D), intermediate (3430A), lag (3430B), and backup (3430C) 



The manifold piping includes two pressure transmitters (PTs) with a 4 to 20 mA signal and two pressure 



gauges, one each at the inlet and outlet of each VGAC vessel (eight total PTs and eight total pressure 



gauges).  Each vessel contains two (2) 10,000-lb carbon beds.  A thermocouple-type temperature probe 



with a 4 to 20 mA transmitter is inserted into each carbon bed (2 probes per vessel), through the vessel 



sidewall, to continuously monitor carbon temperature.  Each vessel additionally includes a top manway 



for access to perform carbon change-outs or other maintenance activities. 



Treated vapor from the VGAC vessels is sent via the manifold piping to a 12-inch diameter, stainless 



steel, 25-foot, vertical stack for discharge to atmosphere.  The discharge stack is equipped with an S-type 



Pitot tube and a photoionization detector (PID) VOC analyzer, each with a 4 to 20 mA transmitter and 



digital display, for continuous monitoring of treated vapor flowrate and VOC concentration, respectively.  



The stack additionally includes a thermocouple-type temperature probe with a 4 to 20 mA transmitter for 
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continuous monitoring of vapor temperature and a sample port for manual collection of vapor samples.  



Continuous collection of vapor flowrate, VOC concentration, and temperature data from the three 



transmitters allows for continuous verification of VOC mass emissions from the discharge.  During 



startup and testing, flowrate through the stack will be monitored initially to verify the vapor flowrate 



meets TGRS performance requirements.  An additional pressure blower may added directly upstream of 



the discharge stack to increase the vapor flowrate if initial test data indicates the maximum achievable 



flowrate does not meet requirements.  The vapor treatment and emission system layout is shown in 



Figure 11.  The vapor treatment and emission system PFDs and P&IDs are additionally provided in 



Appendix D. 



2.2.7 Utility Tank System 



The utility tank system consists of the following components all located inside the treatment compound: 



• One 30,000-gallon utility tank, Tank 3750 



• One centrifugal transfer pump with a spare (2 pumps total), Pumps 3650A/B 



• One dual filter-bag system, Filters 3450A/B 



• Instrumentation and Controls 



The utility tank is a 30,000-gallon capacity, aboveground, atmospheric, carbon steel cone bottom tank 



plumbed to receive water from multiple sources.  Near the top of the tank there is a 12-diameter carbon 



steel pipe connection to receive backwash water from the LGAC vessels and a 4-inch diameter carbon 



steel pipe connection to receive water from the treatment compound sump.  A 4-inch diameter single-



walled HDPE pipe from the redevelopment return system in the injection wellfield terminates inside the 



treatment compound and transitions to a 6-inch diameter carbon steel pipe which is also connected near 



the top of the utility tank.  Extracted groundwater from injection wells undergoing redevelopment is 



conveyed belowground using the redevelopment return system for discharge into the utility tank.  A 2-



inch diameter steel pipe with a male cam-lock connection and ball-type isolation valve is also plumbed to 



the top of the tank for transferring water from a utility truck.  The utility tank is equipped with a 



differential pressure level transmitter installed near the bottom, a float switch installed through the top 



(for redundant high-high level detection), and a side-mounted overflow drain pipe.  Any water escaping 



from the tank as a result of overflow will be diverted, via the overflow drain pipe, to the treatment 



compound floor within the containment area for drainage into a trench drain and sump.  A 6-inch plug 



valve is installed at the tank cone bottom for removal of accumulated sediment. 
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One single-speed centrifugal transfer pump with a spare is plumbed near the bottom of the utility tank 



cylinder, directly above the tank cone, via 6-inch diameter carbon steel pipe to transfer stored water 



through filtration to either the influent storage or LGAC polishing areas.  Only one pump will operate at 



any given time.  The spare pump will be available as a backup.  Isolation valves can be closed to allow for 



individual maintenance on each pump.  Pump operation (enable and disable) is controlled based on the 



level in the utility tank.  A swing check valve and pressure gauge is installed on the discharge piping for 



each of the two pumps.    



Downstream from the transfer pump, water is sent via carbon steel pipe through two filter-bag housings, 



in parallel, for removal of particulates.  Bag filter performance is monitored by two PITs, one upstream 



and one downstream of the dual filter bag system, and four dial pressure gauges, one upstream and one 



downstream of each housing.  When the differential pressure across one of the bag filters reaches a user-



defined level, the filters can be individually taken off-line using isolation valves and changed manually.  



Two sample ports are additionally installed on the piping, one upstream and one downstream of the dual 



filter-bag system, and each filter bag housing includes a PRV.  A single magnetic flowmeter with digital 



display and 4 to 20 mA signal is installed directly downstream of the dual filter-bag system for 



measurement of combined flow from both filter-bag housings.  A 6-inch diameter carbon steel pipe 



manifold with isolation valves, downstream of the filter-bags, allows for transfer of the filtered water to 



either influent storage tanks (Tanks 3710A/B) or the LGAC feed tank (Tank 3760).  The utility tank 



system layout is shown in Figure 11.  The utility tank system PFDs and P&IDs are additionally provided 



in Appendix D.      



2.2.8 Truck Loading and Unloading Area 



The truck ramp is adjacent to the west of the treatment pad and is used for carbon change-outs (delivery 



of fresh carbon and removal of spent carbon) and delivery of 35% hydrogen peroxide.  The truck ramp is 



hydraulic isolated from the treatment pad by a concrete dike wall and includes a catch basis that is 



plumbed, beneath the concrete surface, to the treatment pad sump.  The truck ramp is sloped towards the 



catch basin to facilitate drainage of any fluids to the treatment pad sump.  The truck ramp has been 



located to facilitate performance of carbon change-outs and ease of chemical delivery.  The truck ramp 



and treatment pad sump dimensions have been designed to be sufficient to contain at least 110% of the 



volume of a chemical delivery truck with a 7,500 gallon capacity.  The truck ramp is secured with 



wrought iron fence and the truck ramp perimeter is monitored by an alarm system with motion detectors 



and video surveillance. 
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The truck ramp layout is shown in Figure 11.  The structural concrete details for the truck ramp will be 



provided in the As-Built Drawing package as a separate document. 



2.2.9 Control Building 



The control building is a detached masonry building located near the treatment pad that houses electrical 



panels and other equipment for distribution of power to TGRS process equipment and for communication 



with instrumentation and controls.  The building is composed of a control room, an office room, and a 



lavatory and is equipped with a heating, ventilation, and air conditioning (HVAC) system.  For security, 



the building is equipped with locking doors and an alarm system with motion detectors and video 



surveillance.   



Power to the main disconnect inside the control room is supplied by an outside LADWP transformer via 



belowground PVC conduit.  From the main disconnect, power is distributed to a network of power panels, 



smaller disconnects, and VFDs inside the control room.  From these components, power is distributed to 



submersible pumps and electrically powered instrumentation and controls at extraction well locations via 



belowground PVC conduit, and transfer pumps, package systems (AOP system and air strippers), and 



electrically powered instrumentation and controls on the treatment pad via overhead cable-tray and rigid 



galvanized steel conduit. 



The control room also houses the main control panel which includes the main PLC.  The main PLC 



controls the operation of groundwater extraction well and treatment pad pumps, electrically actuated 



wellhead (extraction and injection) flow control valves, and the package AOP and air stripper systems and 



houses the alarms lights, switches, and control relays from each of these TGRS components.  The PLC 



additionally receives data from, and sends data to, the inputs, outputs, alarms, and indicators as shown on 



the P&IDs (Appendix D).  Data cables from the extraction and injection well locations enter the main 



control panel via belowground PVC conduit and data cables from the treatment pad enter the panel via 



overhead cable tray and galvanized rigid steel conduit.    



Located in the office area is the main HMI which consists of a desktop computer with a monitor screen.  



The HMI is linked to the main PLC via communication cabling, and input, output, and control data 



monitored by the PLC is viewable to the TGRS operator on the HMI monitor screen.  This data is also 



logged continuously by the HMI and stored electronically on the computer hard drive.  Select 



electronically logged historical data is viewable on the computer screen as trend data.  The operator can 



control TGRS components by sending commands directly to the PLC via the HMI.   
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The control building is equipped with telephone service and an auto-dialer linked to the PLC to 



automatically contact remote TGRS personnel in the event of an alarm.  The control building is also 



equipped with and uninterruptable power source (UPS) to prevent sudden power loss to the main control 



panel in the event of a power interruption in the Los Angeles Department of Water and Power (LADWP) 



supply and an internet connection for remote monitoring and control  of the HMI. 



The control building layout is shown in Figure 11, and structural details for the control building will 



provided in the As-Built Package under separate cover. 



2.2.10 Site Utilities 



The TGRS system has electrical power, telecommunications, potable water supply, and a sewer 



connection.   



• The potable water supply is located in the northeast corner of the site, next to the dual swing gate 



entrance.  There are two water meters and backflow preventers at this potable water source.  An 



8-inch diameter line supplies potable water to the TGRS treatment pad for backflushing LGAC, 



utility hoses, and eyewash stations.  A 1-inch diameter copper line supplies potable water to the 



control room restroom.  LADWP is the potable water supplier, and coordination with LADWP is 



required for reading the two water meters (meters are located within locked Montrose property).  



Annual testing of the backflow preventers is additionally required to ensure protection of the 



potable water supply. 



• Electrical power is supplied overhead to the property.  There is a tall power pole located in the 



northeast corner of the property next to the site entrance.  From the pole, electrical power is 



supplied through underground wire and conduit to the transformer located west of the control 



room and north of the treatment pad.  This 600 KVA transformer is provided by LADWP and 



supplies up to 1,200 amps of 277/480-volt power to the TGRS system.  Underground wire and 



conduit connects the transformer to the meter panel inside the control room.  The electrical meter 



is located inside the power panel within the west control room office.    



• Telecommunications (phone, internet) are supplied underground from an AT&T manhole located 



east of the treatment pad (near the southeast corner of the pad).  Telecommunications cable is 



supplied through underground conduit to the west control room office.  There is one 



telecommunications pull box located near the northeast corner of the control room building.  



Telecommunications terminals are anchored to a wood panel inside the door of the west control 



room office. 
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• The control room restroom is connected to the Los Angeles County Sanitation District (LACSD) 



District 5 Interceptor trunk main through a 4-inch diameter underground HDPE pipe.  The sewer 



tie in occurs near LACSD Manhole A473 located near the southeast corner of the treatment pad.  



The sewer tie in occurs at approximately 20 feet below surface, and the only access to the tie in 



point is through the LACSD manhole.  The only maintenance required will be periodic cleaning 



of the buried sewer line, and there are two cleanouts located near the northeast corner of the 



control room building for this purpose. 



2.2.11 Site Security 



The Montrose property is surrounded by an 8-foot high wrought iron fence.  There is only one site 



entrance located in the northeast corner of the property.  A locked dual swing gate is located at the 



property entrance, but there is no electronic security at the property entrance.  The Montrose property 



cannot be left unattended at any time, and therefore, authorized personnel are required to lock the dual 



swing gate upon leaving the property (even if a person expects to be off-property for only a few minutes).   



The TGRS treatment pad is surrounded by a second 8-foot high wrought iron fence and protected by an 



electronic security system.  The control pad for the electronic security system is located inside the control 



room door.  Authorized personnel must deactivate the electronic security system before conducting any 



work at the TGRS treatment pad or control room.  Instructions for operating the electronic security 



system are provided below: 



To Deactivate the Security System: 



• Access the control room; you will hear an audible beep coming from the control panel.  Entrants 



have 60 seconds to enter the security code before an alarm is activated. 



• Enter security code and “Off” button. 



To Activate the Security System: 



• Enter security code and “Away” button; you will hear an audible beep coming from the control 



panel.  Entrants have 60 seconds to exit the control room before the security system is activated. 



• Leave the control room office and shut/lock the door.    



Authorized personnel should never leave the TGRS treatment plant and control room unattended.  When 



leaving the Montrose property, field personnel are required to activate the electronic security system 



before leaving the site.  The electronic security system and security services are provided by Tyco/ADT 



and include the following: 
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§ 6 cameras 



o Control room entrance 



o North and south forklift gates 



o North and south truck pad gates 



o East hydrogen peroxide loading man-gate 



§ 4 motion sensors: 



o East and west control room offices 



o Two in the primary treatment pad corridor 



§ 9 magnetic sensors: 



• 4 control room doors and windows 



• 5 treatment pad swing gates 



§ 2 red flashing lights and audible sirens (control room and treatment pad) 



§ 1 two-way speaker (control room) 



The security system has a battery backup in case of a power loss.  The security system also has a cellular 



backup in case of a telecommunications line failure.  The security system does not require any routine 



maintenance other than to verify that all cameras are working and there are no trouble alarms on the 



control panel.  If maintenance or repairs are required to any of the security system components, 



Tyco/ADT should be contacted (contract includes equipment maintenance). 



 
2.3 GROUNDWATER REINJECTION SYSTEM 



The groundwater reinjection system consists of 7 injection wells and other components as follows: 



• Seven Gage Aquifer injection wells (G-IW-1 through G-IW-7) 



• Seven drop tubes and downhole pressure transducers 



• Seven well vaults, instrumentation, and controls 



• Groundwater pipeline conveyance system   



The locations of the 7 injection wells are shown in Figure 8.  Injection wells G-IW-1, G-IW-3, and G-



IW-7 are located at the MMB property and west of the chlorobenzene plume.  Injection wells G-IW-2 and 



G-IW-4 through G-IW-6 are located at or adjacent to the Waste Management property and east of the 



chlorobenzene plume.  Injection well G-IW-6 is located in Del Amo Boulevard and adjacent to the Waste 



Management property.  An injection well schedule is provided in Table 2.  Target injection rates for each 



injection well are provided on Table 3 and summarized as follows:   
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Injection Well Flow 
(gpm) 



G-IW-1 125 
G-IW-2 120 
G-IW-3 130 
G-IW-4 0 
G-IW-5 130 
G-IW-6 75 
G-IW-7 120 



Total 700 
 



In the above table, G-IW-4 is a spare injection well.  This well has the same injection capacity as G-IW-2 



and G-IW-5 (120 to 130 gpm) but would remain off initially until redevelopment of G-IW-2, G-IW-5, or 



G-IW-6 was required.   



Treated groundwater is pumped to the wells for reinjection into the Gage Aquifer through a belowground 



single-walled HDPE pipe conveyance system.  The conveyance system is configured so that treated 



groundwater leaving the compound enters a single 10-inch HDPE header pipe before being split among 



the reinjection wells.  Each reinjection well is fitted with a drop pipe terminating below the water table to 



prevent water from cascading down through the casing from the wellhead.  Each reinjection well is also 



linked to a redevelopment return system which consists of 4-inch single-walled HDPE pipe co-located 



with the belowground reinjection conveyance system and terminates inside the compound.  Groundwater 



extracted from wells during well redevelopment can be sent to the compound via the redevelopment 



return system.     



Belowground PVC electrical conduit, co-located with the belowground conveyance system, houses the 



communications network for reinjection well instrumentation and controls.  Rectangular belowground 



concrete and polymer-concrete pull-boxes are placed in-between conduit duct-bank runs in the public 



ROW and on private property.  Pull-boxes are equipped with either traffic-rated steel or polymer-concrete 



lids.   



A submersible pressure transducer has been placed in each well for measuring the water level and 



associated mounding.  Conveyance piping at each wellhead is fitted with a flowmeter and pressure 



transmitter, each with a 4 to 20 mA analog signal, an electrically operated ball valve for reinjection rate 



control, a manual gate valve for further reinjection rate control and wellhead isolation while the well is 



not operating, a swing check valve, and a manual pressure relief valve.  All wellhead components are 
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contained within an 8-foot deep belowground rectangular concrete well vault equipped with two traffic-



rated steel manhole lids and a float-type leak detection device located near the vault floor.  Additionally, 



the 4-inch HDPE redevelopment return system terminates at each well vault with a male cam-lock fitting 



and gate valve.    



Electronic instrumentation and controls for wells G-IW-1, G-IW-3, and G-IW-7 communicate via copper 



wire with Satellite #1 located on MMB property.  Electronic instrumentation and controls for G-IW-2, G-



IW-4, G-IW-5, and G-11 communicate via copper wire with Satellite #3 located on Waste Management 



property.  The satellite locations are aboveground weather-proof metal enclosures mounted on concrete 



pedestals, each equipped with a PLC and HMI.  Each satellite location is powered by a nearby dedicated 



LADWP power drop (one power drop per location), via underground electrical conduit, and 



communicates with the Main Control Panel in the treatment system control room via fiber optic cable.  



The Satellite #1 metering panel is located on the west side of the MMB property, bordering Western 



Avenue, while the control panel is located on the north side of the MMB property, bordering Francisco 



Street.  The Satellite #3 metering and control panels are co-located in the northeast corner of the Waste 



Management property.   The locations of the Satellite #1 and #3 power and metering panels are shown in 



Figure 8. 



The As-Built Drawing package provided as a separate document will include reinjection well construction 



diagrams, reinjection well, blow-off assembly, air-release assembly, isolation valve, and pull-box 



locations, and conveyance and redevelopment return piping layouts.  The As-Built Drawing package will 



additionally include underground pipe and conduit trench sections and reinjection wellhead, blow-off and 



air-release assembly, and isolation valve details.  An injection well schedule is provided in Table 2, and 



target rates for each reinjection well are provided on Table 3.  Process flow diagrams and P&IDs for the 



reinjection wells are provided in Appendix D.      



2.3.1 Isolation Valves 



The injection pipeline contains a total of 10 isolation valves located in either concrete valve vaults or 



adjustable valve boxes.  The isolation valves will be fully open except when maintenance or repairs are 



required to specific pipeline segments.  Isolation valves are fitted with an operating nut for operation from 



ground surface using a T-handle extension.  The locations of the isolation valve vaults and boxes are 



shown in Figure 9 and summarized as follows: 



Injection Isolation Valves 
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The injection and redevelopment pipelines were installed as adjacent lines.  Therefore, at every injection 



isolation valve location, there are two valves – one for the injection pipeline and one for the 



redevelopment line. 



• Station 800+66, MMB Property, isolates G-IW-3 



• Station 830+00, Montrose Property, isolates G-IW-1, G-IW-3, and G-IW-7 



• Station 905+00, 204th Street, isolates Triton Property and injection wells G-IW-2, G-IW-4, G-IW-



5, and G-IW-6 



• Station 925+20, Del Amo Boulevard, isolates G-IW-2, G-IW-4, G-IW-5, and G-IW-6 



• Station 1201+07, MMP Property, isolates G-IW-1 and G-IW-7 



2.3.2 Air Release/Blowoff Assemblies 



The injection pipeline contains a total of 3 air release and 7 blowoff assemblies.  The assemblies are 



located in concrete or polymer concrete boxes and typically in the curb.  However, some are located on 



private property or share an isolation valve vault.  Air release assemblies are located at high points in the 



pipeline and allow trapped air to be released, if any.  Blowoff assemblies are located at low points in the 



pipeline and allow evacuation of accumulated solids, if any.  The air release and blowoff assembly valves 



will be fully closes except when in use to bleed air or evacuate the pipeline.  The locations of the air 



release/blowoff assemblies are shown in Figure 10 and summarized as follows:    



Air Release Assemblies 



• Station 815+12, Francisco Street 



• Station 818+05, Frito-Lay Property 



• Station 907+65, 204th Street 



Blowoff Assemblies 



• Station 110+07, Normandie Avenue 



• Station 809+07, Francisco Street 



• Station 817+05, Francisco Street 



• Station 822+50, Montrose Property 



• Station 903+20, 204th Street 



• Station 1003+60, Waste Management Property 



• Station 1201+14, MMB Property 
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3       OPERATION AND MAINTENANCE 



The TGRS system will be operated and maintained in accordance with this manual and equipment 



supplier recommendations.  This section provides instructions for operating and maintaining the TGRS 



system including instructions for starting up and shutting down the TGRS system and associated 



components.  This section also outlines procedures for performing carbon change-outs and unloading bulk 



shipments of hydrogen peroxide and other chemicals to the Site.  O&M data recording and management 



requirements are additionally presented in this section.     



3.1 TARGET OPERATING PROCESS RATES 



The TGRS is designed to extract, treat, and reinject groundwater at a total target rate of 700 gpm 



continuously.  The use of air stripping technology for groundwater treatment generates a continuous off-



gas vapor stream with a target rate of 5,200 cfm that is treated to remove VOCs prior to atmospheric 



discharge.  There are several continuous chemical process streams in the TGRS, in addition to the 



groundwater and vapor streams, to support treatment including hydrogen peroxide, ozone, sequestering 



agent, defoaming agent, and hydrochloric acid.  Target process stream rates for groundwater and vapor 



treatment are provided in Table 4.  This table additionally identifies flowmeters and other 



instrumentation, as shown on the P&IDs (Appendix D), to verify actual groundwater and process stream 



rates. 



3.2 MONITORING ARSENIC LOADING 



An evaluation of initial influent arsenic loading was conducted and submitted to EPA on September 30, 



2014.  Arsenic loading to the TGRS system is not expected to exceed the federal and state MCL of 10 



ug/L.  Only 2 of the 12 extraction wells have been found to contain arsenic concentrations in excess of the 



MCL.  Arsenic concentrations of 68.5 and 229 ug/L have previously been detected at UBA-EW-3 and 



MBFB-EW-1 respectively.  UBA-EW-3 is expected to provide only 2% of the total groundwater flow (15 



gpm), and MBFB-EW-1 is not planned for operation at the start of TGRS O&M.  At the current arsenic 



loading rates, influent arsenic concentrations are not expected to approach or exceed 10 ug/L. 



Furthermore, due to pilot testing activities, the arsenic concentration at UBA-EW-3 has dropped to 36 



ug/L by October 31, 2014.  With MBFB-EW-1 off at the start of TGRS O&M and UBA-EW-3 



contributing 15 gpm of groundwater containing 36 ug/L arsenic, the potential for the combined influent 



groundwater at 700 gpm to exceed the arsenic MCL is very low.       
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However, the TGRS is not designed to treat arsenic, and therefore, arsenic concentrations at the extraction 



wells and combined influent must be monitored over time.  If arsenic concentrations increase over time, 



then it may be necessary to restrict flow rates from wells with higher dissolved arsenic concentrations.  If 



restricting flow rates from select wells is unsuccessful in controlling influent arsenic concentrations below 



10 ug/L, then it may be necessary to pre-treat groundwater from UBA-EW-3 and MBFB-EW-1.  If 



arsenic pre-treatment becomes necessary, then a vessel or multiple vessels of arsenic media (Bayoxide® 



or GFH®) could be procured and used to pre-treat arsenic from these two extraction wells.  These media 



vessels are readily available and could be delivered to the Site with little or no advance notice.   



3.3 TRAINING AND PROJECT PERSONNEL REQUIREMENTS 



The TGRS system should only be operated by authorized and trained project personnel.  The TGRS 



system incorporates some complex treatment components including the HiPOx advance oxidation system.  



The manufacturer, Ultura, provides training for operation of the HiPOx advanced oxidation system, and 



similarly, QED provides training for operation of the air strippers.  The TGRS system additionally uses 



some hazardous substances including ozone, 35% hydrogen peroxide, and 32% hydrochloric acid.  The 



well vaults are confined spaces and require special safety training and monitoring equipment to enter.  



Site-specific and/or specialty training is required to effectively and safely operate the TGRS system. 



Because site-specific and/or specialty training are required to operate the TGRS system, the project 



requires both primary and backup project personnel in key positions.  Therefore, the following staffing 



needs are required for this project: 



• Lead Operator 



• Backup Operator 



• Lead Engineer 



• Backup Engineer 



• Project Manager 



• Project Administrator 



O&M of the TGRS system requires routine Site visits and remote monitoring.  Operators will conduct 



field O&M activities under the direction of a Project Engineer.  The Project Engineer will direct TGRS 



O&M activities, visit the Site as needed, and monitor the system performance remotely.  The Project 



Manager will oversee all TGRS O&M activities conducted by the Project Engineer and Operator.    
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3.4 SITE VISITORS 



No unauthorized personnel are allowed on the Montrose property at any time.  The Site is not open to the 



public, and access to the federal Superfund Site is restricted at all times.  All visitors must sign in and be 



escorted when at the property and TGRS system.  All visitors must wear appropriate PPE and be provided 



a brief tailgate safety meeting.  Visitors are prohibited from entering work zones or operating any of the 



TGRS equipment and controls.  In the event of an emergency, all visitors must evacuate the Site to the 



designated muster point identified in the TGRS O&M Health and Safety Plan.  All visitors must sign out 



upon leaving the site.       



3.5 HEALTH AND SAFETY 



The TGRS system will be operated in accordance with the O&M Health and Safety Plan to be submitted 



under separate cover.  TGRS operations include use of hazardous materials including concentrated 



hydrogen peroxide and ozone (strong oxidizers) and hydrochloric acid (corrosive).  Proper unloading and 



handling of these chemicals are required to ensure safe TGRS operations.  Many other hazards exist at the 



Site including lockout/tagout electrical and mechanical hazards, processing of groundwater containing 



hazardous chemicals, traffic control issues at remote extraction/injection wells or pipeline vaults in the 



streets, confined space issues, and gang-related violence.  The O&M HASP identifies the tasks hazards 



and safe work procedures for TGRS operations.    



The O&M HASP additionally identifies emergency procedures and contingent actions.  Secondary 



containment and leak detection are provided for the untreated groundwater, which are designed to prevent 



uncontrolled releases.  However, in the event of an uncontrolled release outside the bermed treatment pad, 



emergency procedures are provided in the HASP and summarized below: 



In the event of an uncontrolled release of untreated groundwater (large release): 



1. Call 9-1-1. 



2. Isolate the source of untreated groundwater if safe to do so.  The TGRS control system includes 



an emergency stop or E-Stop button, which deactivates all TGRS equipment.  Every 



extraction/injection well is equipped with an isolation valve, and there are several isolation valves 



located throughout the groundwater conveyance piping as shown in Figure 9.       



3. Call the California Emergency Management Agency at 1-800-852-7550. 



4. If the release exceeds a reportable quantity, call the National Response Center at 1-800-424-8802.  



The reportable quantity for chlorobenzene is 100 pounds. 
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Once the release is isolated and contained, emergency response contractors can be called to assist with the 



cleanup.  Please refer to the HASP for emergency response contractor contact information.  The Project 



Manager will notify Montrose of the release and assist Montrose as needed to advise EPA and the 



California Department of Toxic Substances Control.   



For small releases, the spill control kit kept at the TGRS control room can be used to contain and control 



the release.  The spill kit includes straw waddles, absorbent material, and absorbent pads.   



3.6 FIELD SAMPLING PLAN AND QUALITY ASSURANCE PROJECT PLAN 



TGRS operations will include routine collection of groundwater samples from the extraction wells and 



treatment system.  Vapor samples will also be routinely collected from the VGAC vessels and discharge 



stack.  TGRS operations are expected to generate a substantial amount of remediation data including flow 



rates, water levels, pressures, and temperatures.  A Field Sampling Plan will be submitted under separate 



cover that will describe the sampling methods and procedures to be used during collection of O&M 



samples.  A Quality Assurance Project Plan will be submitted under separate cover that will describe the 



analytical methods and procedures to be used to ensure the quality of the remediation data.   



3.7 TRANSFER PUMPS 



The groundwater transfer pumps do not require significant maintenance.  However, the manufacturer 



recommends the following:       



• The ball bearings should be greased every 2,000 hours or three month interval, whichever occurs 



first, using a #2 sodium or lithium based grease.  Grease should be applied until it comes out of 



the relief fittings (do not over-grease).  The pumps should be tagged with the date of the last 



grease application indication (to prevent over-greasing). 



• The alignment of the motor and pump shaft ends should be checked.  If there is vibration, the 



shaft alignment should be checked using laser sighting or other highly accurate methods (do not 



align by eye). 



• Replace shaft bearings and pump seals as needed. 



• Monitor motor amp draw.  The motors will wear out and require replacement over time. 



All of the transfer pumps are redundant, so maintenance to one pump can be conducted while the second 



pump is operational.  The number of operating hours on a pump should be tracked so that the life and 
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maintenance of the pump can be monitored.  The specification sheets for the Gould transfer pumps are 



provided in Appendix B. 



3.8 MAGNETIC FLOWMETERS 



The TGRS includes three magnetic flowmeters within the treatment plant and one at every 



extraction/injection wellhead.  The magnetic flowmeters come factory-calibrated and do not require field 



recalibration.  However, if a magnetic flowmeter is suspected of not accurately measuring flow, a field 



calibration check can be done by pumping a known volume of water across the flowmeter over a given 



period of time.  If recalibration is required, the flowmeter should be removed and shipped to the 



manufacturer for recalibration using certified bench testing equipment.  Endress+Hauser additionally 



offers a field tester/simulator and “FieldCare” software package for field testing of the magnetic 



flowmeters. 



The magnetic flowmeters vary in size between 1” and 8” diameter.  A copy of the Endress+Hauser 



Proline Promag 50 Operating Instruction is provided in Appendix B.  Endress+Hauser does offer some 



spare parts for the system such as the power board, amplifier board, input/output (I/O) board, sensor data 



memory, and display module.  However, field replacement of the electronic parts is not recommended.  



Faulty magnetic flowmeters should be cleaned and returned to the manufacturer for inspection and repair.  



A declaration of decontamination is required with the pump if shipped back to the manufacturer for 



repair.  Significant fouling of the flowmeter walls, such as with calcium carbonate deposits, can affect the 



accuracy of the flowmeter readings.  The flowmeters should be cleaned as needed to ensure that they are 



free of deposits and accurately measuring flow.   



 



The TGRS system also includes one Endress+Hauser Proline Prosonic Model 91WA1 flowmeter for 



backflushing the LGAC vessels.  The operating manual for this sonic flowmeter is also provided in 



Appendix D.  Very little maintenance is required.  A coupling fluid is required to ensure the acoustic link 



between the sensor and pipe.  Although replacement of the coupling fluid is not typically required, it can 



be reapplied as needed.  Endress+Hauser additionally offers replacement sensors as a spare part. 



3.9 FILTER BAGS 



The TGRS system includes 12 filter bag housings supplied by Safna.  Each housing contains 12 filter 



bags for removing solids.  The housings are paired so that only one of two housing is being used at a time 



(i.e., a dual filter bag system).  Differential pressures across the filter housing will be routinely monitored.  



When the differential pressure across one filter housing exceeds its target operating range, flow should be 
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diverted to the paired filter housing for replacement of the filter bags by closing both the inlet and outlet 



isolation valves.  The micron rating of the filter bags should be verified, and all 12 filter bags should be 



replaced at a time; do not replace only a portion of the filter bags.  Following bag replacement, the 



housing lid must be closed and the bolts tightened for operation as a pressure vessel.  The condition of the 



lid gasketing should be inspected and replaced as needed to prevent leaks.   



The filter bags at Air Stripper Feed Tank 3730 may remove mineral deposits precipitated by the 



oxygenation of the HiPOx and air stripper systems.  The filter bags between the LGAC vessels and 



Injection Feed Tank 3770 may remove carbon fines.  Spare filter bags should be kept on Site as a 



consumable. 



3.10 ADVANCED OXIDATION SYSTEM (HIPOX) 



The Ultura HiPOx O&M Manual includes startup, shutdown, emergency shutdown, maintenance, and 



troubleshooting procedures and checklists.  The key startup and shutdown procedures are briefly 



reiterated below:   



HiPOx Startup Procedure 



1. Verify that all feed and support systems are functional 



2. Verify that valves are in normal operation position 



3. Verify that all circuits are energized and allow 10-minute heat up of ozone destruct unit 



4. Verify ozone injector valves are set as desired 



5. Verify oxygen supply and ozone generator back-pressures are adjusted to desired setpoints 



6. Verify the HMI process setpoints and that system is not in “Maintenance Mode” 



7. Open effluent block valve 



8. Open influent block valve 



9. Adjust manual ball valves for desired reactor flow rate and pressure 



10. Verify that hydrogen peroxide injection valves open to process 



11. Press the “Start” touch key on the HMI Main Screen menu 



12. Adjust the following to achieve desired operating conditions: 



13. Water flow and pressure (inlet, outlet, and recycle valves) 



14. Ozone flow (oxygen valve or mass-flow controller) 



15. Ozone concentration (generator power setpoint) 



16. Ozone distribution (injector needle valves) 



17. Hydrogen peroxide flow (metering pump speed or setpoint) 
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The HiPOx system may be shutdown automatically by the control system or manually at the HMI by 



pressing the “Stop” key.  The shutdown procedure is automated and includes the following:  



HiPOx Shutdown Procedure 



1. The water effluent is returned to the influent tanks 



2. The ozone generator power is reduced to zero, and the peroxide flow is ramped to zero 



3. The ozone generator purges the line with oxygen for a short time 



4. The water flow stops after the “post purge” 



5. The chiller and ozone destruct units remain on a few a minutes 



 



The HiPOx system is equipped with an emergency stop button (identified as “E-Stop”) on the front of the 



master control panel.  Depressing the emergency stop button causes an immediate and complete shutdown 



of the HiPOx system.  To reset the system following an emergency stop, the button must be pulled out 



and the “Reset Push Button” must be pressed. 



Ultura identifies recommended maintenance activities in Section 6.1 of the HiPOx system manual.  The 



frequency of maintenance activities is specified in the manual as follows: 



• Daily activities  



o Inspect for leaks and noises 



o Inspect the ozone generator for condensation and verify SEPT indicator lights 



• Weekly activities 



o Inspect for cooling water leaks at the ozone generator 



o Inspect coolant level, clarity, and filter 



o Inspect ozone destruct heater operation and drain seal leg as needed 



o Inspect hydrogen peroxide tank level and tank gassing (if any) 



o Test effluent for ozone and hydrogen peroxide concentrations  



• Monthly activities 



o Clean the VSA cooling fans and covers 



o Balance ozone rotameters and record valve positions 



o Clean ozone injectors 



o Verify ozone generator output is similar to the ozone dose 



o Inspect the hydrogen peroxide metering pump tubing 



o Check PLC LED status and replace battery if “BAT” LED is red 



• Quarterly activities 
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o Clean water flow transmitter as needed 



o Grease motor bearings 



o Service the VSA blower (lubricate, change filters, clean output heat exchanger) 



o Inspect the gas vent valve 



o Clean the hydrogen peroxide inlet strainer 



o Confirm calibration of hydrogen peroxide flowmeter 



• Semi-annual activities 



o Clean VSA intake heat exchanger 



o Clean ozone distribution check and electric valves 



o Verify ambient ozone sensors and replace as needed 



o Inspect vent valve components and replace as needed 



o Clean vent lines 



• Annual activities 



o Replace VSA booster compressor tip seal 



o Replace ozone rotameter seals 



o Test oxygen PRV 



o Recalibrate ozone generator dewpoint monitor 



o Service chiller refrigeration system 



o Replace ozone destruct catalyst 



o Test hydrogen peroxide PRV 



o Inspect and tighten electrical wire terminations 



o Test calibration of water flowmeter 



o Inspect static mixers for plugging and corrosion 



HiPOx system troubleshooting tips are provided in Section 6.2 of the Ultura O&M Manual.  A copy of 



the Ultura HiPOx O&M Manual is provided in Appendix B.  The HiPOx system spare and replacement 



parts recommended by Ultura are listed in Table 8B. 



3.10.1 Other HiPOx System Components 



The HiPOx system includes three supporting equipment skids including:  



• PCI Vacuum Swing Adsorption (VSA) Oxygen Generator  



• Primozone GM96 Ozone Generator 



• Dimplex Thermal Solutions SV Series Chiller 
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The ozone generator does not require much maintenance, but both the VSA oxygen generator and chiller 



require routine maintenance.  Section 5 of the PCI oxygen generator O&M Manual provides a 



maintenance schedule which includes the following:   



• Every 250 hours = Clean cooling fan covers 



• Every 500 to 2,000 hours = Replace blower lubricant and check torque of VSA chamber lid bolts 



• Every 2,000 hours = Check and/or replace filters and check torque of blower and booster 



compressor coupling screws. 



• Every 4,000 hours = Lubricate blower motor bearings 



• Every 6,000 hours = Clean and inspect the heat exchanger 



• Every 8,000 hours = Inspect and/or replace blower and booster compressor shaft seals 



• Every 20,000 hours = Inspect and/or replace the booster compressor, motor, and heat exchange 



fan 



The Dimplex operation manual is included in Appendix C of the HiPOx system O&M Manual and 



recommends the following routine maintenance activities: 



• Monthly = Clean condenser and air filters, test glycol mixture, and check both water quality and 



fluid pressures 



• Semi-Annually = Check and clean strainer 



• Annually = Replace inlet water filter, check for leaks and loose fittings, check amp draw, check 



refrigeration system, and check pump seals 



3.10.2 Ozone Detection 



The HiPOx system includes a Primozone ozone generator.  The generator enclosure is equipped with an 



ozone analyzer to monitor for any leaks in the system conveyance tubing.  The AOP system also includes 



an ozone destruct unit (heated manganese dioxide catalyst) to remove ozone from off-gas streams before 



venting to atmosphere, and the outlet of the ozone destruct unit is equipped with an ozone analyzer.  The 



ozone analyzers are monitored by the HiPOx system, and a high ozone concentration at either analyzer 



will result in a system alarm that disables the HiPOx system and automatically notifies project personnel.  



The Teledyne API M454 ozone monitor uses an optical cell to detect ozone resonance through ultraviolet 



light absorption.  The ozone monitor requires very little maintenance other than periodic cleaning of the 



optic cell and a zero calibration.  The instruction manual is provided in Appendix C of the HiPOx O&M 



Manual. 
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3.11 AIR STRIPPERS 



The QED EZ-Tray Air Stripper O&M Manual includes a startup procedure and checklist.  The startup 



procedure is briefly reiterated below: 



Air Stripper Startup Procedure 



1. Prime the seal pot pans with fresh water (if empty) 



2. Prime the air stripper sump with fresh water (if empty; 12” of water) 



3. Confirm trays and down-comers are in position 



4. Confirm doors are closed and tight 



5. Confirm sump drain valve is closed 



6. Set blower throttle/damper to ¼ open 



7. Initiate blower and liquid flow (Hand-Off-Auto [HOA] switch in “Auto”) 



8. Allow trays to initially fill with water 



9. Throttle the damper to achieve desired air/water ratio and mixing (approximately 6.5 cfm per 



gpm) 



10. Verify froth level on trays (4-6” maximum) 



11. Verify sump operating pressure (24-36” of water maximum) 



12. Monitor liquid level in sump and adjust discharge pump throttle valve to achieve a stabilized 



level 



13. Confirm absence of air/water bypassing on trays 



Air Stripper Shutdown Procedure 



1. Shut off or divert the source water flow (shut off air stripper feed pump or divert flow to spare air 



stripper) 



2. Wait 5 minutes (to treat water remaining in trays) and shut off the blower 



Differential pressure across each operating air stripper is to be assessed during each weekly inspection.  



An elevated reading across the differential pressure transducer is an indication of when the air stripper 



trays begin to clog.  Though sequestering agent is added to the air stripper influent water to minimize 



fouling and clogging of the trays, fouling is still expected and needs to be removed periodically.  If the 



normal operating differential pressure of the indicator increases beyond 36 inches of water, the trays need 



to be cleaned.  Air stripper trays are cleaned by performing the following steps: 



Cleaning Air Stripper Trays 
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1. Using isolation valves, bring the backup air stripper on-line and initiate automatic backup air 



stripper operation.  Turn off and isolate the fouled air stripper (take off-line). 



2. Unlock and open the plexiglass front-hatch.   



3. Raise the down-comers and remove the air stripper trays starting at the top and working down.   



4. Clean each tray using a pressure washer, hose, plastic scraper, or soft brush.  Care must be taken 



to not damage the trays during cleaning.  For cases of severe mineral fouling, a dilute or weak 



acid (e.g., muriatic) can be used to dissolve or soften the mineral deposits for removal.  If acid is 



used, proper PPE and waste handling procedures must be followed and care must be taken to not 



chemically corrode the stainless steel trays.  The trays must also be thoroughly rinsed prior to re-



use.    



5. Re-insert the cleaned trays back into the air stripper housing.  Verify that trays and down-comers 



are properly positioned.  Inspect and replace gaskets as needed.  Inspect, clean, or replace 



demister elements as needed.  Close and lock the plexiglass front-hatch.  The newly cleaned air 



stripper is to remain off as the backup air stripper.   



For air stripper performance problems, please refer to the “Troubleshooting” section of the QED O&M 



Manual.  A copy of the QED EZ-Tray air stripper O&M Manual is provided in Appendix B.  The air 



stripper spare parts recommended by QED are listed in Table 8A and include gasketing and spare 



demister elements. 



3.12 VGAC VESSELS 



The valves at the VGAC manifold must be operated correctly to ensure that air stripper off-gas passes 



through three vessels connected in series prior to discharge.  Failure to operate the valves correctly could 



result VOC vapors by-passing one or more of the VGAC vessels.  There are four VGAC vessel 



configurations, and the proper valve position for each of the configurations is provided in Table 6A, 



shown in Appendix D, and summarized below: 



Lead Vessel is 3430A 



• Open Valves = HV-3430-01, -03, -04, -06, -07, and -18 



Lead Vessel is 3430B 



• Open Valves = HV-3430-02, -04, -06, -07, -09, -10, and -19 



Lead Vessel is 3430C 



• Open Valves = HV-3430-02, -05, -07, -09, -10, -11, -12, -13, and -15 
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Lead Vessel is 3430D 



• Open Valves = HV-3430-02, -05, -08, -10, -11, -12, -13, -14, and -16 



 



The VGAC in the lead vessel should be replaced when (a) the VOC concentration at the vessel outlet 



approaches the inlet concentration, or (b) the VOC concentration at the discharge stack approaches the 



limit allowed under South Coast Air Quality Management District (SCAQMD) Tier II limits (as 



described in the Basis of Design Report).  VOC concentrations at the inlet and between VGAC vessels 



should be measured using a handheld PID calibrated to isobutylene.  Treating the air stripper off-gas with 



multiple VGAC vessels connected in series is expected to result in low VOC mass emissions.  However, 



the emissions control requires routine comparison against SCAQMD Tier II limits to ensure continuous 



compliance.  Routine collection and analysis of treated vapor samples will be required in order to 



accurately quantify low concentration constituents and compare SCAQMD emission limits.   



The VGAC vessels may accumulate water condensation.  Moisture is detrimental to adsorption of vapor-



phase chemicals and will obstruct vapor flow.  The VGAC vessels are equipped with bottom drains, and 



the drains should be routinely checked for water accumulation.  Any water accumulated in the VGAC 



vessels should be drained to the process sump.   



The air stripper off-gas will be heated to reduce the humidity prior to treatment using VGAC.  However, 



the amount of heating must be carefully controlled as high temperatures are detrimental to adsorption of 



vapor-phase chemicals.  High temperatures also increase the risk of carbon bed fires which are dangerous.  



The VGAC vessels are equipped with high temperature switches to automatically terminate air stripper 



operations in the event of a high temperature alarm.  The off-gas temperatures should be routinely 



monitored, and the high temperature switches replaced as necessary.  The high temperature switches are 3 



feet long and extend into the carbon bed to provide a more accurate carbon temperature (as opposed to 



sidewall temperature).  The switches can be damaged, and care must be taken when evacuating or loading 



GAC from/to the vessels.  If necessary, the temperature switches can be removed from the vessels during 



carbon replacement. 



3.13 DUCT HEATER 



The TGRS system includes a 60 kilowatt electric duct heater, supplied by Heat Exchange and Transfer, 



Inc., to raise the temperature and reduce the humidity of the air stripper off-gas prior to treatment by 



VGAC.  The duct heater does not require routine maintenance, but operating temperatures should be 



monitored daily.  The air stripper off-gas should be heated by approximately 25 to 50°F to reduce the 
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relative humidity to a target level of approximately 50%.  The air stripper off-gas should never be heated 



to temperatures exceeding 120°F, and the duct heater is equipped with temperature controls for high 



temperature alarm shutdown. 



The duct heater thermocouple may require periodic replacement, and a spare thermocouple should be kept 



on Site.  The only other maintenance required for the duct heater is to inspect the heating element 



electrical connections.  The operations instructions for the duct heater and the User’s Guide for the 



Watlow temperature controller are provided in Appendix B.  The temperature controller was factory set 



but should be auto-tuned as described in the Watlow EZ-Zone User’s Manual. 



3.14 DISCHARGE STACK PID METER 



The RAEGuard PID in the discharge stack requires routine calibration to ensure accurate VOC 



monitoring.  Zero calibration of the PID can be done using either atmospheric air or zero calibration gas.  



The span calibration can be done using 100 parts per million by volume (ppmv) isobutylene gas.  



Calibration checks to verify property PID operation, without recalibration, can also be done using 10 or 



50 ppmv isobutylene gas.  A supply of span and calibration gases should routinely be kept on Site.       



PID bulbs have a limited life and require periodic replacement.  RAE Systems recommends replacement 



of a 10.6 electron-volt (eV) bulb every 1 to 3 years of operation and replacement of an 11.7 eV bulb every 



1 to 2 months of operation.  A spare 10.6 eV bulb should routinely be kept on site.  The 11.7 eV bulbs 



have a limited shelf-life and must be ordered in advance of bulb replacement.  The PID can effectively 



detect chlorobenzene vapors.  Using isobutylene as a calibration gas and a 10.6 eV bulb, the correction 



factor for chlorobenzene is 0.55.  The chlorobenzene correction factor using a 11.7 eV bulb is 0.39.  



A film can build up over time on the PID sensor and lamp.  The sensor and lamp should be periodically 



cleaned using methanol.  Care must be taken to not touch the sensor electrode pins and lamp window.  



The sample pump may also wear out over time and can be replaced in the field as shown in Section 4.2 of 



the RAE Systems O&M Manual.  A copy of the RAE Systems Operation & Maintenance Manual for the 



PID is provided in Appendix B. 



3.15 CHEMICAL METERING PUMPS 



The chemical metering pumps should be serviced every 8,000 hours or 12 months.  The wearing parts 



should be replaced using manufacturer-supplied service kits including the diaphragms and valves.  The 



pumps must be locked/tagged out and cleaned prior to service.  Any other repairs or service should be 



conducted by the manufacturer Grundfos.  Pump returns must be coordinated with Grundfos in advance, 
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and a completed safety declaration form must be attached to the pump prior to shipping.  A copy of the 



Grundfos metering pump operating instruction is provided in Appendix B. 



3.16 PH PROBE 



The Cole Parmer pH probe requires routine calibration.  Span calibration can be done using 4.0 and 10.0 



pH solutions.  Calibration checks, without recalibration, can also be done using a 7.0 pH solution.  A 



supply of pH calibration solutions and a spare pH probe should be kept on Site.  The specification sheet 



for the pH probe, and the Operation Manual for the Cole Parmer pH controller are provided in Appendix 



B.   



3.17 UTILITY TANK 



Utility Tank 3750 is cone-bottomed and designed to receive solids.  Accumulated solids can be removed 



by opening isolation valve HV-3757 and draining the solids for placement in drums.  Solids should only 



be drained when the water level in the utility tank is near the low level.  The valve should be opened 



slowly, and field personnel should wear appropriate splash protection.  At the full level, a head pressure 



of approximately 15 pounds per square inch (psig) could be on the solids.  Solids should be drained as 



appropriate to prevent excessive solids transport to either Influent Tanks 3710A/B or LGAC Feed Tank 



3760.   



3.18 LGAC BACKFLUSHING 



The lead LGAC vessel should be backflushed with potable water when the differential pressure across the 



vessel exceeds its target operating range.  Over time, LGAC can become fouled, and preferential flow 



paths can be established.  Backflushing can significantly extend GAC life and reduce operating costs by 



removing fines/fouling and expanding the carbon beds.  To backflush the LGAC vessel, the following 



procedure should be used: 



• Isolate the LGAC vessel requiring backflushing by closing hand valves HV-3441A/B and HV-



3442 



• Open potable water line HV-3441 and LGAC vessel valves HV-3440 and HV-3442A/B 



• Backflush the LGAC at flow rates between approximately 700 and 1,000 gpm for a short duration 



(approximately 20 minutes).  Do not overfill Utility Tank 3750. 
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• Allow solids to settle in the bottom of the Utility Tank before transferring the backflush water to 



Influent Tanks 3710A/B.    



3.19 RUPTURE DISCS AND TANK PRVS AND VRVS 



Influent Tanks 3710A/B and Air Stripper Feed Tank 3730 are designed to be low pressure tanks.  Excess 



ozone may exist in the tank headspace, and it is necessary to direct that ozone for destruction prior to 



atmospheric discharge.  The tanks are equipped with pressure relief valves (PRVs) and vacuum relief 



valves (VRVs).  The PRVs are designed to discharge tank headspace to the ozone destruct vent line at 



low pressures (approximately 2 psig).  The VRVs are designed to allow atmospheric air to fill the tank 



headspace at low vacuums.  These mechanical valves require periodic replacement over time.  Proper 



control of the tank headspace should be routinely monitored to ensure that the PRVs and VRVs are 



functioning correctly.  Spare PRVs and VRVs should be kept on Site for future use if necessary. 



Rupture discs are located at the top of the overflow pipe in all three tanks.  A minimum head pressure of 5 



psig is required to rupture the disc, and the pressure in these tanks should never reach that pressure.  If 



water is found to have overflowed the tank, then the tank became over-pressured and an investigation will 



be required to identify and correct the problem that led to this condition.  The rupture disc will also 



require replacement (one time use).  A spare rupture disc should be kept on Site for future use if 



necessary. 



3.20 EYE WASH STATIONS 



The TGRS system is equipped with two emergency eye wash stations.  Eye wash stations should be tested 



at least annually and routinely flushed to verify they are in proper working order and free of stagnant 



water, rust, or debris.  The stations should be tagged, and the most recent test date indicated on the tag. 



3.21 FIRE EXTINGUISHERS 



The TGRS system is equipped with four fire extinguishers.  The fire extinguishers require annual 



recertification of their pressure by a qualified inspector.  The fire extinguishers should be tagged, and the 



most recent test date indicated on the tag.   



3.22 BACKFLOW PREVENTERS 



The TGRS system is equipped with two potable water backflow preventers, one 8-inch diameter 



preventer for the treatment pad and one 1-inch diameter preventer for the control room restroom.  Both 
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backflow preventers are located at the City water supply in the northeast corner of the Montrose property 



near the front gate.  The preventers require annual testing and recertification by a qualified subcontractor.  



The preventers should be tagged, and the most recent test date indicated on the tag. 



3.23 PROCESS SUMP AND TRENCH DRAIN 



Dust and solids will accumulate over time in the trench drain and process sump.  The solids should be 



removed from the sump as needed to prevent any damage to the sump pumps.  However, transfer of 



suspended solids to the utility tank is acceptable as this tank is designed to receive solids.      



The process sump contains two redundant Xylem Model 3068 sump pumps.  According to the 



manufacturer specifications, the sump pumps should be serviced every 20,000 hours or 3 years.  The 



pumps should be cleaned, and the O-rings, gaskets, and seal washers should be replaced.  The oil should 



be changed using approximately 0.6 liters of medical white oil of paraffin type.  The impellar, bearings, 



and pump seals should be replaced as needed.  Prior to re-using the pump, it should be ground fault tested 



to verify electrical insulation.  A copy of the Xylem specification sheet is provided in Appendix B.    



3.24 SPARE PARTS 



A spare and recommended parts list has been developed for the TGRS system and is included as Table 



8A.  Spare parts are recommended to be kept on site during TGRS operations for immediate use as 



needed and to reduce system downtime.  Replacement parts do not need to be kept on site and can be 



ordered as needed.  Table 8A includes spare or recommended parts for all system components except the 



HiPOx system.  Ultura has developed their own recommended spare and replacement parts list for the 



HiPOx system, which is provided as Table 8B. 



3.25 TRUCK LOADING AND UNLOADING PROCEDURES 



Vapor-phase and liquid-phase granular activated carbon change-outs, 20,000 pounds at a time, will be 



performed at the Site and a solution of hydrogen peroxide will be delivered to the Site in nominal 1,000-



gallon bulk delivery tanker trucks.  The following procedures are provided for safe loading and unloading 



(change-out) of carbon at the carbon vessels and safe unloading of hydrogen peroxide from the delivery 



truck to the storage tank. 



3.25.1 VGAC Loading/Unloading (Change-Out) 



VGAC change-outs are only to occur during daylight hours, when a Site operator is present and there is 



sufficient space on the truck ramp to perform the change-out.  This section outlines the procedures for 
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removal of spent carbon using a carbon evacuation (vacuum) truck, and replacement with fresh carbon 



using a separate carbon delivery truck and forklift:    



1. Prior to performing the change-out, verify the carbon temperature in the spent VGAC vessel is 



not elevated and the treatment pad hose reels connected to the City water supply are in good 



working condition.  In case the vessel wall temperature is elevated due to elevated carbon 



temperature, direct application of City water to the vessel wall can be used for cooling. 



2. Verify the Site operator and truck and forklift operators are wearing required personal protective 



equipment (PPE). 



3. Verify the waste manifest for the spent carbon is available on-site and check the carbon delivery 



truck manifest and/or bill of lading to verify material identification and volume.  



4. Guide the vacuum truck onto the truck ramp safely.  Using hand signals to communicate, the Site 



operator will act as a spotter for the vehicle driver. 



5. Once parked, verify that the truck breaks have been set and properly chock all wheels. 



6. Inspect the truck evacuation hose for holes, tears, or any other evidence of potential hose failure.   



7. Using a ladder, access the top of the vessel, and unbolt and remove the cover to the 24-inch 



diameter top-entry/manway. 



8. Insert vacuum “stinger” in through the manway and completely evacuate the top 10,000-lb carbon 



bed from the vessel.  Take care not to damage the upper carbon bed support screen with the 



stinger. 



9. Remove the stinger from the vessel once the top carbon bed has been completely evacuated, 



temporarily remove the upper support screen located inside the vessel, re-insert the stinger 



through the top and begin evacuating the bottom 10,000-lb carbon bed.  Take care not to damage 



the bottom carbon bed support screen with the singer.     



10. Remove the stinger from the vessel once the bottom carbon bed has been completely evacuated, 



remove wheel chocks on the vacuum truck, and guide the truck away from the vessel area.  



11. The spent carbon waste manifest must be signed by the waste generator and transporter, and then 



supplied to the transporter, with a copy left for the Site operator, before the spent carbon is 



transported off-site.   



12. Guide the carbon delivery truck and forklift onto the truck ramp safely.  Using hand signals to 



communicate, the Site operator will act as a spotter for the truck and forklift operators. 
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13. Fresh carbon is available in Super Sacks on the delivery truck and is to be unloaded into the 



vessel one Super Sack at a time.  Once the truck is parked, verify that the truck breaks have been 



set and properly chock all wheels. 



14. Using the forklift, remove the Super Sack from the truck and suspend it above the open manway 



at the vessel top.  At no time shall an operator stand beneath the suspended load.  Open the 



bottom outlet of the Super Sack and allow the contents to flow into the vessel and collect on the 



bottom support screen.  Empty Super Sacks are a light fabric material; remove by hand and store 



on the delivery truck.  



15. Once 10,000 pounds of fresh carbon has been placed on the bottom support screen, replace the 



upper support screen and repeat Step 14 until 10,000 pounds of fresh carbon has been placed on 



the upper support screen. 



16. Replace and bolt down the manway cover at the vessel top, remove truck wheel chocks, and 



guide the truck and forklift off the truck ramp.           



3.25.2 LGAC Loading/Unloading (Change-Out) 



Liquid-phase granular activated carbon (LGAC) change-out is only to occur during daylight hours, when 



a Site operator is present and there is sufficient space on the truck ramp to perform the change-out.  This 



section outlines the procedures for removal of spent carbon using a carbon evacuation (vacuum) truck, 



and replacement with fresh carbon using carbon slurry truck. 



1. Prior to performing the change-out, verify the treatment pad hose reels connected to the City 



water supply are in good working condition, and completely de-pressurize the spent LGAC vessel 



by opening the bottom drain valve and allowing water to drain onto the treatment pad.   



2. Verify the Site operator and truck operators are wearing required personal PPE. 



3. Verify the waste manifest for the spent carbon is available on-site and check the carbon delivery 



truck manifest and/or bill of lading to verify material identification and volume.  



4. Guide the vacuum truck onto the truck ramp safely.  Using hand signals to communicate, the Site 



operator will act as a spotter for the vehicle driver. 



5. Once parked, verify that the truck breaks have been set and properly chock all wheels. 



6. Inspect the truck evacuation hose for holes, tears, or any other evidence of potential hose failure.   
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7. Verify the truck evacuation hose is properly cam-locked to the 4-inch “media out” connection 



located beneath the vessel.  Verify the City water hose is properly cam-locked to the 2-inch 



“wash down” connection at the top of the vessel.  Zip-tie cam lock lever rings together. 



8. Using a ladder, access the top of the vessel and unbolt and uncover the 14-inch elliptical manway 



for vacuum breaking.  



9. Open the ball valve at the “media out” connection and then operate the vacuum truck to 



completely evacuate all spent carbon from the vessel.  The driver shall remain with the vehicle 



during the entire evacuation period. 



10. Visually inspect the inside of the vessel through the open manway.  Open the City water supply at 



the hose reel, and open the ball valve at the 2-inch “wash down” connection to rinse any residual 



carbon from inside the vessel.  Rinsate collected at the bottom of the vessel is evacuated by the 



vacuum truck through the 4-inch “media out” connection.  Continue rinsing and evacuating until 



the vessel is clear of carbon. 



11. Turn off vacuum and City water, close the “media out” and “wash down” connection ball valves, 



disconnect the evacuation hose, remove vacuum truck wheel chocks, and guide the truck away 



from the vessel area. 



12. The spent carbon waste manifest must be signed by the waste generator and transporter, and then 



supplied to the transporter, with a copy left for the Site operator, before the spent carbon is 



transported off-site. 



13. Guide the carbon slurry truck onto the truck ramp safely.  Using hand signals to communicate, the 



Site operator will act as a spotter for the truck.   



14. Once parked, verify that the truck breaks have been set and properly chock all wheels. 



15. Inspect the carbon slurry hose for holes, tears, or any other evidence of potential hose failure. 



16. Verify the carbon slurry hose is properly cam-locked the 4-inch “media inlet” connection at the 



top of the vessel.  Zip-tie cam lock lever rings together. 



17. Open the ball valve at the “media inlet” connection and then operate the slurry truck to transfer 



the truck contents to the vessel.  The driver shall remain with the vehicle during the entire 



unloading period.  The top vessel manway shall remain open during the transfer to allow for 



displacement of air collected inside the vessel and for visual verification that the vessel does not 



overfill.  
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18. After the entire contents of the truck have been transferred, close the “media inlet” ball valve, 



disconnect the slurry hose, secure/boltdown the vessel top manway cover, remove slurry truck 



wheel chocks, and guide the truck away from the vessel area. 



19. Using the 2-inch “wash down” connection at the top of the vessel and the City water hose reel, 



saturate the new carbon bed with water prior to bringing the vessel on-line for service.  



3.25.3 Hydrogen Peroxide Unloading 



Hydrogen peroxide truck unloading is only to occur during daylight hours, when a Site operator is present 



and there is sufficient space in the truck pad area to receive the delivery.  This section outlines the 



procedures for unloading hydrogen peroxide from the bulk delivery truck into the hydrogen peroxide tank 



in the AOP area:   



1. Prior to receiving a shipment, verify that the hydrogen peroxide storage tank pressure relief valve 



PRV-600 is working properly and the truck ramp, AOP area, and treatment pad area, in-between 



the truck ramp and AOP area, is clear of flammable solid material (i.e. wood).  Also, verify the 



hose reels and the combination emergency shower and eyewash stations connected to the City 



water supply are in good working condition.  



2. Verify Site operator and truck driver are wearing required PPE. 



3. Guide delivery truck onto the truck ramp in safely.  Using hand signals to communicate, the Site 



operator will act as a spotter for the truck driver. 



4. Once parked, verify that the truck breaks have been set and properly chock all wheels. 



5. Check truck manifest and/or bill of lading to verify material identification and volume. 



6. Inspect the truck transfer hose for holes, tears, or any other evidence of potential hose failure. 



7. Verify pressure of truck contents is not at an unsafe level. 



8. Verify that the truck transfer hose is properly cam-locked to the storage tank inlet.  Zip-tie cam-



lock lever rings together.  Place a 5-gallon bucket underneath the connection. 



9. Open storage tank inlet valve HV-3812 and truck transfer valve to allow contents of the truck to 



transfer to the storage tank.  The driver shall remain with the vehicle during the entire 



unloading period. 



10. After the entire contents of the truck have been transferred, close HV-3812 and the truck transfer 



valve.  
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11. Break the transfer hose cam-lock connection and allow any residual liquid in the line to collect in 



the 5-gallon bucket. 



12. After securing the transfer hose, remove chocks and release the truck. 



3.26 TGRS SYSTEM START-UP/SHUTDOWN PROCEDURES 



3.26.1 Normal TGRS System Start-up Procedures 



Target operating groundwater extraction and injection, chemical stream, and vapor stream rates for 



normal system operation are provided in Tables 3 and 4.  Valve positioning for the treatment components 



on the equipment pad for normal system operation is provided in Tables 6A and 6B.  The following 



presents the procedure for starting the TGRS system.  Throughout the startup procedure, the system 



should be checked for leaks or unusual noises:  



1. Verify that the valves are in their correct position for start-up in normal operation (see Tables 6A 



and 6B).  Initially, AOP system valves shall be set to re-circulate 100% of flow back to influent 



storage tanks 3710A/B. 



2. Verify the general alarm reset button on the main control panel is pushed (locally on the panel or 



remotely by the HMI). 



3. Verify the extraction wells and reinjection wells desired to operate have open isolation and flow 



control valves and are set to operate. 



4. Initiate system operations by starting extraction well pumps, automated operation of air stripper, 



AOP, and chemical delivery systems (sequestering and defoaming agent and acid), and duct 



heater 3500.  The ozone generating component of the AOP system and 2 out of 3 air stripper 



blowers should start automatically before water begins passing though these components.  Air 



stripper sump pumps and chemical delivery pumps should start automatically once water begins 



passing through the air stripper systems.   



5. Check the flow rates for the extraction wells and adjust the automatic flow control valve setting at 



the PLC (using the HMI) if necessary to obtain the desired flow rate. 



6. Once the influent storage tanks 3710A/B are at approximately 50% capacity (10-foot level), start 



one of two transfer pumps 3610A/B. 



7. Confirm the differential pressure across the bag filters (3410A/B) is below 20 psig.  
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8. With groundwater passing through the HiPOx reactor, initiate hydrogen peroxide and ozone 



addition to the reactor and verify the reactor effluent quality.   



9. Change valve positions at the reactor effluent to discontinue recirculation to the influent storage 



tanks and transfer 100% of the effluent to air stripper feed tank 3730.  



10. Once tank 3730 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 



3630A/B to send water through filtration and air stripping to LGAC feed tank 3760.  



11. Confirm the differential pressure across the bag filters (3420A/B) is below 20 psig. 



12. Confirm air stripper sump pumps (2 out 3) and chemical delivery pumps (sequestering and 



defoaming agent and acid) are operating. 



13. Once tank 3760 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 



3660A/B to send water through LGAC polishing treatment and filtration to injection feed tank 



3770. 



14. Confirm the differential pressure across each dual filter-bag system (3460A/B, 3470A/B, and 



3480A/B) is below 20 psig. 



15. Once tank 3770 is at approximate 50% capacity (10-foot level), start one of two transfer pumps 



3670A/B to send treated groundwater to the reinjection wells.     



16. Check the flow rates at the reinjection wells and adjust the automatic flow control valve settings 



at the PLC (using the HMI) to equally distribute the flow between the reinjection wells or as 



desired. 



3.26.2 Normal TGRS System Shutdown Procedure 



The following presents the procedure for shutting down the system: 



1. Shutdown all water transfer and chemical dosing pumps downstream of air stripper feed tank 



3730. 



2. Change valve positions at the HiPOx reactor effluent to discontinue water transfer to tank 3730 



and re-circulate 100% of the effluent to influent storage tanks 3710A/B. 



3. Shutdown automated air stripper and chemical delivery systems and duct heater 3500. 



4. Shut down all extraction well pumps. 



5. Shutdown automated operation of the AOP system including ozone generation and hydrogen 



peroxide addition to the HiPOx reactor.  
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6. Shutdown active transfer pump 3610A or 3610B. 



7. If full drainage of the system piping is required for prolonged shutdown or maintenance, low 



points in the belowground piping are equipped with blow-off assemblies for water evacuation, 



and aboveground piping and filter bag housings on the treatment pad are equipped with manual 



vent and drain valves for drainage of fluids into the treatment pad sump.  Aboveground tanks on 



the treatment pad are also equipped with manual vales for complete drainage.  Long term 



shutdown valve positioning for the treatment pad is included on Table 6B.  



8. If full drainage is not required: 



a. Close isolation valves located upstream and downstream of equipment to be worked on 



and open drain/sample points to remove water from lines; or 



b. Leave valves in same position if worked to be conducted on the system does not require 



drainage.  Temporary shutdown valve positioning for the treatment pad is included on 



Table 6B. 



9. De-energize all powered equipment prior to conducting any work on these components. 



3.27 EMERGENCY SHUTDOWN 



An emergency shutdown may result due to human health, environmental, or safety concerns.  Alarm 



conditions which may trigger the automatic shutdown of the system by the PLC are discussed in Section 



3.32.1.  Should a human health or safety emergency occur that is not triggered by the PLC, the first 



responder will push the E-stop button on the main control panel.  As a result, the following equipment 



will be halted: 



• All electric submersible extraction pumps 



• All centrifugal transfer pumps 



• All chemical dosing metering pumps 



• Air stripper and AOP package treatment systems 



• Duct heater 



Following an emergency shutdown, the system will not restart automatically.  TGRS system restart must 



be conducted manually.  











Draft TGRS O&M Manual 
Montrose Superfund Site Page 58 of 71 



  



3.28 LEAK DETECTION 



The TGRS system is equipped with leak detection at every extraction/injection well vault and at the 



treatment pad.  Every well vault is equipped with a Gems LS-270 Series float switch for detection of 



water accumulation.  The switch will trigger a leak detection alarm at 6 inches of water accumulation and 



automatically shut down all extraction pumps.  If a leak is detected at the injection well vaults, the alarm 



will additionally trigger shut down of injection feed pumps 3670A/B.  The PLC will automatically notify 



project personnel of the alarm condition.  A copy of the Gems specification sheet is provided in 



Appendix D.  No maintenance of the float switch switch is required, although a spare float switch should 



be kept on Site for use as needed. 



The groundwater extraction piping is secondarily contained, but the secondary containment piping should 



be routinely checked for evidence of leaks through the primary piping.  The secondary containment 



piping is sealed with a dog-bone termination at the extraction well vaults, but small diameter plugs 



provide the opportunity to detect leaks through the primary piping.  The secondary containment piping is 



open to atmosphere within the bermed concrete pad at the Montrose property, where leaks will be 



detected visually by the operator during daily site inspections.  Leaks within the bermed concrete pad will 



drain to the process sump where they will be detected by the sump level switch and controlled as 



indicated in Section 3.33.  A high high level alarm at the process sump will shut down the entire TGRS 



system.     



3.29 WELL VAULTS AND BURIED CONCRETE VAULTS/BOXES  



The well vaults are designed to be waterproof.  Water should not accumulate in the vaults at any time 



during the remedy.  If water is found to have accumulated in a vault, then an investigation should be 



conducted to identify the source.  The well vaults are equipped with leak detection to automatically 



terminate well operations and protect the electric wellhead components.   



Additionally, the pipe supports, bases, and anchor bolts should not sit in water as that could shorten the 



longevity of the mechanical components.  Any standing water in the vaults or other buried concrete boxes 



should be immediately evacuated and transferred to the TGRS system for processing (put in process 



sump).      



The vault/box lids and manholes should additionally be inspected on a routine basis.  Many of the vault 



lids/manholes are located within publicly accessible areas including active streets.  Daily traffic impacts 
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can damage vault lids over time.  Routine inspection of the lids is required to ensure their integrity for 



security, safety, and water protection.  Damaged lids should be immediately replaced. 



The pipe and equipment supports should additionally be inspected to ensure their mechanical integrity.  



Over time, supports can corrode or weaken.  The supports, base plates, and anchor bolts should be 



inspected at least annually to ensure their integrity.    



3.30 SATELLITE PANELS AND PULL BOXES 



The satellite power/control panels and pull boxes should be routinely inspected for security.  These panels 



and pull boxes contain valuable cabling and wire.  The panels and many of the pull boxes are located in 



publicly accessible areas.  The panels and pull boxes should be periodically inspected to verify their 



mechanical integrity and security against theft or vandalism.  A damaged or missing lock should be 



immediately replaced.   



3.31 WASTE MANAGEMENT 



The TGRS system is expected to generate spent VGAC and LGAC.  VGAC change-outs will be more 



frequent than LGAC.  The VOC mass loading to the LGAC is expected to be very low, and therefore, 



LGAC change-outs are expected to be infrequent.  VGAC change-outs will be more frequent at the start 



of the project when dissolved VOC concentrations are their highest.  In both cases, the spent GAC will be 



sampled, analyzed, and characterized in accordance with state and federal regulations.  A waste profile 



will be established for each type of spent GAC and renewed at least annually (more frequently if there are 



changes in the waste stream characteristics).  The spent GAC will be transported for recycling or disposal 



in accordance with the characterization results and state/federal regulations.  EPA approval of the waste 



disposal will be obtained prior to transport as required in the Partial CD O&M SOW.     



The TGRS system will also generate spent filter bags with some particulate or mineral fouling, but the 



bags are not expected to retain any VOCs.  The bags are expected to be non-hazardous and will be 



disposed in accordance with federal and state regulations. 



3.32 PROGRAMMABLE LOGIC CONTROLLER 



A PLC and supervisory control and data acquisition (SCADA) system will be used to monitor TGRS 



system operations.  The PLC and SCADA will be used to continuously monitor and manage TGRS 



system inputs, control automated operations, indicate and communicate alarm conditions, and log 



operational data.  Rockwell Automation (Allen Bradley) FactoryTalk® View Site Edition software was 
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used to establish the SCADA system for the main control room.  Rockwell Automation FactoryTalk® 



View Machine was used to establish the HMI for the three satellite control panels.  The PLC cabinet and 



associated desktop computer station are located in the control room, and project personnel will monitor 



system performance on a daily basis (every site visit).  A summary of system setpoints and normal 



operating conditions is provided in Table 5.     



The PLC and SCADA system include remote access capability through a T-1 internet data line.  Only 



authorized personnel are allowed to access the SCADA system remotely, and it is password protected.  



Using this approach, project personnel can remotely monitor TGRS operations, operate electronic 



controls, and download historical logged operating data.  In addition to operator site visits, project 



personnel will monitor TGRS operations daily using remote access.  The SCADA system additionally 



includes autodialer functions for notification of project personnel in the event of a system alarm or 



warning.       



3.32.1 Alarm Setpoints 



The PLC alarm setpoints for the electronic controls at the extraction/injection wells and treatment plant 



are presented in Tables 7A and 7B respectively.  For each alarm condition, the associated interlock, 



setpoint, and programmed response are indicated.  Once an alarm occurs, the PLC will notify a 



predetermined list of contacts using the autodialer function including the Lead Operator, Project 



Engineer, and Project Manager.  The project team will respond to the alarm, either in person or remotely 



through the PLC, and must acknowledge the alarm in order to clear it.  TGRS operations that are 



temporarily interrupted by an alarm will not automatically resume until the condition is cleared and the 



alarm acknowledged.  All alarm conditions will be recorded by the PLC and noted in the field logbook, 



along with the actions taken to clear the alarm.  



3.33 LEVEL TRANSMITTERS 



Level transmitters are used to monitor and control liquid levels in the extraction/injection wells, 



groundwater process tanks and sump, and chemical supply tanks.  The level controls for the TGRS 



system are provided in Tables 7A and 7B and summarized as follows:   



• An In-Situ PXD-261 pressure transducer is located in every extraction and injection well.  These 



transducers are used to control equipment shutdown under low level (extraction wells) or high 



level (injection wells) alarm conditions.  A copy of the In-Situ specification sheet is provided in 



Appendix D.  No maintenance is required for these transducers.   
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• Process Tanks 3710A/B and 3730 are equipped with Rosemount ultrasonic liquid level 



transmitters.  These level transmitters are used to control transfer pump operation (low and high 



alarm settings) and equipment shutdown (low low and high high level alarm settings).  A copy of 



the Rosemount Reference Manual is provided in Appendix D.  There are no spare parts for the 



ultrasonic liquid level transmitters, and the only required maintenance is to clean the transmitter 



face and check the condition of the cover seal and wiring.   



• Process Tanks 3750, 3760, and 3770 are equipped with Endress+Hauser pressure transmitters for 



tank level monitoring.  These transmitters are used to control transfer pump operation (low and 



high level settings) and equipment shutdown (low low and high high level alarm settings).  A 



copy of the Cerabar Series Technical Information manual is provided in Appendix D.  There are 



no spare parts or maintenance requirements for these pressure transmitters. 



• Process Tanks 3710A/B, 3730, 3750, 3760, and 3770 are all equipped with a Conery 2900 Series 



float switch.  This float switch serves as a redundant high level alarm for equipment shutdown.  A 



copy of the Conery specification sheet is provided in Appendix D. 



• Chemical Tanks 3740, 3790, and 4700 are equipped with a Madison Plastic M Series multi-point 



float switch.  This switch is used to shut down equipment only (low low alarm setting).  The 



chemical tanks are clear, and the liquid level can be visually observed.  The chemical tanks will 



be refilled when the level in the tank is observed to be low.  The level controls for these tanks will 



shut down the chemical metering pumps under low low level conditions.  A copy of the Madison 



specification sheet is provided in Appendix D. 



• The process sump is equipped with a Babbitt multi-point float switch.  This switch is used to 



control sump pump operation (low and high level settings) and equipment shutdown (high high 



level alarm setting).  A copy of the Babbitt specification sheet is provided in Appendix D. 



3.34 PRESSURE TRANSMITTERS 



Pressure transmitters are used to monitor and control pressures at the extraction wells and groundwater 



process piping.  The pressure control settings for the TGRS system are provided in Tables 7A and 7B 



and summarized as follows:   



• Every extraction wellhead is equipped with a Dwyer Series 626 pressure transmitter, which will 



be used to shut down the extraction pump at a high pressure setting of 100 psig.   
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• The groundwater process piping at the treatment pad is additionally equipped with Dwyer Series 



626 pressure transmitters that will provide warning alarms at high pressures between 50 and 80 



psig and shut down transfer pumps at high pressures (high high pressure alarm setting) between 



70 and 100 psig.   



• The air stripper off-gas vapor piping at the treatment pad is additionally equipped with Dwyer 



Series 626 pressure transmitters that will shut down the air strippers at a high pressure of 100 



inches of water (approximately 4 psig).  The inlet to each VGAC vessel is equipped with a 



pressure transmitter.          



A copy of the Dwyer specification sheet is provided in Appendix D.  No maintenance is required for 



these transmitters, but it is recommended that spare pressure transmitters be kept on Site for use as 



needed. 



3.35 TEMPERATURE TRANSMITTERS 



Temperature transmitters are used to monitor and control temperatures at the VGAC vessels and 



discharge stack.  The temperature control settings for the TGRS system are provided in Table 7B and 



summarized as follows:   



• Each VGAC vessel is equipped with a ReoTemp bimetal thermometer and resistance temperature 



detector (RTD) transmitter.  The thermometer has a 36 inch long stem for monitoring the 



temperatures in the middle of the VGAC vessels instead of the sidewall.  These controls will shut 



down the duct heater and air strippers at temperatures exceeding 120°F (high temperature alarm 



setting).  A copy of the ReoTemp specification sheet is provided in Appendix D. 



• The discharge stack is also equipped with a ReoTemp bimetal thermometer and RTD transmitter, 



and the stem is 6 inches long for monitoring air temperatures in the middle of the 12-inch 



diameter discharge stack.  The purpose of this temperature transmitter is to record air discharge 



temperatures for emissions monitoring, and there is no high temperature alarm setting associated 



with this transmitter. 



3.36 O&M DATA RECORDING AND MANAGEMENT 



TGRS system operations will include both manual and electronic data.  The electronic data will be 



managed by the PLC and SCADA system, which includes data logging functions.  All key operating data 



will be logged to establish a historical record of TGRS operations.  This electronic log can also be 
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downloaded for use in data reporting either in database or spreadsheet format.  It may be necessary over 



the course of the remedy to periodically transfer historically logged operating data to long-term storage 



devices in order to free up electronic data storage capacity.     



In addition to the electronic data, manual operating data will be recorded on a daily or weekly basis.  



TGRS O&M activities and observations will be recorded in a field log book on a daily basis.  The field 



notes will include the date and name of the operator.  The log books will be kept at the TGRS control 



room until full and then relocated to a more permanent file storage facility (location to be determined).  



Manual TGRS activities and data will also be recorded on O&M forms, which are provided in Appendix 



A.  The completed forms will be dated, signed, and kept in a binder located in the TGRS control room.  



Once full, the forms binder will be relocated to a more permanent file storage facility along with the field 



log book.  Manual forms and field log books may also be scanned to create an electronic record of the 



manual data as needed.  



3.37 EXTRACTION WELLS 



The TGRS extraction wells will be operated to effectively capture the dissolved chlorobenzene plume 



outside of the TI Waiver Zone and hydraulically control the chlorobenzene plume within the TI Waiver 



Zone.  The extraction wells will be operated as close to their initial target rates as possible, and the 



resulting hydraulic influence monitored to verify plume capture.  Extraction rates and drawdowns may be 



modified in the future as the remedy performance is optimized either based on field water level readings 



or as a result of computer modeling.   



The drawdown in the extraction wells will be monitored closely to ensure effective capture and to prevent 



the well from dewatering.  The water level should never be drawn down to the pump inlet to avoid 



damaging the submersible pump.  The extraction wells may lose some capacity over time due to silt 



fouling or other forms of fouling.  If the extraction well loses capacity over time and results in excessive 



drawdown, the extraction well should be temporarily deactivated pending redevelopment as described in 



Section 3.39.  Each extraction well is equipped with a pressure transducer that will trigger an alarm that 



automatically shuts down the extraction pump when the water level draws down to within 5 feet of the 



pump inlet.     



3.38 INJECTION WELLS 



The TGRS injection wells will be operated to reinject approximately 700 gpm of treated groundwater into 



the Gage Aquifer.  The injection wells along the western flank of the chlorobenzene plume, located at the 
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MMB property, have a higher capacity than the injection wells along the eastern flank.  Therefore, 



approximately 350 to 375 gpm will be injected into the wells at the MMB property, with the remaining 



325 to 350 gpm being injected into the wells at Waste Management property along the eastern flank.  



Initially, there is some excess injection capacity along both flanks.  The three wells at the MMB property 



and the four wells at or adjacent to the Waste Management property have an initial combined injection 



capacity of approximately 450 gpm along each flank.  Therefore, one to two injection wells may not be 



operated initially and used as spare wells for when redevelopment is required to restore injection capacity.  



The water level rise at the injection wells and surrounding monitoring wells will be monitored to evaluate 



mounding at the plume flanks.    



The Gage Aquifer is naturally anaerobic, and mineral precipitation may occur at the injection well or in 



the formation when oxygenated groundwater from the TGRS treatment system is reinjected (HiPOx and 



air stripper both oxygenate the groundwater).  A sequestering agent will be used to control mineral 



fouling at the air strippers, and the pH of the treated groundwater will be adjusted towards neutral prior to 



treatment with LGAC.  However, use of a sequestering agent and pH control may not be sufficient to 



fully control mineral precipitation at the injection wells.  The dissolved oxygen in the treated groundwater 



and the water level or wellhead pressure at the injection wells will need to be carefully monitored over 



time for evidence of mineral fouling.  To minimize mineral fouling effects at the injection wells, entrained 



air (if any) should be bled out at the wellhead and additional pH adjustment towards neutral or slightly 



acidic may be considered.  The Gage Aquifer is naturally caustic with pH ranges between approximately 



7.5 and 8.5.     



The injection wells can be operated under low pressure (up to 10 psig) if necessary to sustain the injection 



flow rates, particularly at injection wells located along the eastern flank where groundwater occurs at 



shallower depths.  However, the injection wells should never be operated at pressures exceeding 



approximately 10 psig as it may damage the well seal.  When operating the injection wells under pressure, 



the wellheads must be monitored for evidence of leaks on a routine basis.  The injection wells are 



equipped with pressure transducers that will trigger an alarm at wellhead pressures exceeding 10 psig that 



automatically shuts off injection feed pumps 3670A/B.  Injection wells that are unable to sustain their 



injection flow rate at wellhead pressures approaching 10 psig should be temporarily deactivated pending 



redevelopment as described in Section 3.39.  
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3.39 WELL REDEVELOPMENT 



Over time, the extraction and injection wells are expected to lose some capacity due to sedimentation, 



mineral precipitation, or biofouling.  The water level at the extraction wells and pressure at the injection 



wells will be routinely monitored for evidence of well fouling.  Wells will be periodically rehabilitated 



using the mechanical well redevelopment procedures provided below to abate fouling and restore well 



capacity.  Injection wells are expected to require more frequent redevelopment than extraction wells.   



The following presents the procedure for mechanically redeveloping extraction and injection wells: 



1. If redeveloping an extraction well, verify the submersible extraction pump is off before 



proceeding. 



2. Disconnect power to the wellhead I&Cs (and the submersible pump if at an extraction well) at 



either the TGRS control room or nearby satellite location. 



3. Completely close the gate-type isolation valve in the conveyance pipe in the well-vault.   



4. Disconnect the submersible pressure transducer signal wires located in an electrical junction box 



in the well-vault.  If redeveloping an extraction well, disconnect the pump power cable in the 



well-vault as well.  



5. Disconnect flanged connections at the wellhead piping and remove the submersible pressure 



transducer from the well.  Also, using a redevelopment rig, remove the pump and discharge pipe 



from the well if at an extraction well, or the drop pipe if at an injection well. 



6. Mechanically clean the well screen in short intervals using standard swab and bail techniques 



over the entire screen interval.  A list of well screen intervals is provided in the Extraction and 



Injection Well Schedule (Table 2).  



7. Using the redevelopment rig, insert a submersible redevelopment pump and discharge line into 



the well casing for groundwater extraction.  The pump can be set at different depths within the 



screen interval during redevelopment as needed. 



8. If at an injection well, connect the redevelopment pump discharge line to the 4-inch male cam-



lock fitting in the well-vault to transfer extracted groundwater to the treatment pad utility tank via 



the belowground redevelopment return system.  It is recommended that the redevelopment water 



be filtered to remove sediment at the injection wellhead prior to conveyance through the 



underground piping.  Verify all isolation valves between the cam-lock fitting and utility tank are 
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open before proceeding.  Extraction wells do not include a redevelopment return system.  



Extraction well redevelopment discharge must be plumbed to nearby temporary tankage. 



9. Initiate, and then maximize, groundwater extraction using the redevelopment pump.  At regular 



intervals, monitor and record well level and extracted groundwater parameters as indicated on the 



Well Redevelopment Form (Appendix A).  Continue extraction until groundwater parameters 



stabilize to within +/- 10% over 3 consecutive readings and turbidity is reduced to less the 20 



NTUs.   



10. After discontinuing extraction, disconnect the redevelopment discharge line from the 



redevelopment return system (if at an injection well) and remove the redevelopment pump and 



discharge line from the well using the redevelopment rig.  Repeat Steps 6 through 9 as needed to 



restore well capacity, or perform Steps 5 through 1 in reverse to re-establish normal well 



operation. 



If mechanical redevelopment methods are unable to sufficiently restore the injection well capacity, a 



mildly acidic solution could be injected into the well to dissolve mineral precipitation.  Mineral fouling, 



primarily carbonates, was previously observed during injection testing.  The addition of hydrochloric acid 



at low concentrations was found to be highly effective at dissolving the carbonate fouling and rapidly 



restoring injection well capacities, even at pH ranges between approximately 6.0 and 6.8.  Hydrochloric 



acid in high concentrations has the potential to corrode stainless steel well screens and should be avoided.  



Acidic solutions with lower pH ranges should also not be left in the well for extended periods of time due 



to the risks of corrosion.     
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4 STARTUP AND TESTING 



TGRS startup and testing is the period between construction functional testing and long-term operations.  



The TGRS system will be functional at the conclusion of construction but will not yet be operating 



continuously (24 hours per day and 7 days per week).  Following completion of construction, the TGRS 



system will be operated continuously and monitored closely.  Drawdowns and extraction well 



performance will be monitored.  Head rises and injection well performance will be monitored closely.  In 



particular, some fouling of the injection wells may occur as the treated groundwater is injected.  



Advanced oxidation and air stripping are components of the TGRS treatment train, both of which increase 



the dissolved oxygen content in the groundwater.  The Gage Aquifer is naturally anaerobic, and 



reinjection of oxygenated groundwater may result in mineral fouling of the wells and surrounding 



formation.   



The treatment system will be monitored closely, and problems will be troubleshot as they arise.  Once the 



TGRS system is running continuously without significant interruptions, the startup and testing phase is 



over and the system is in long-term O&M.  The duration of the startup and testing phase is dependent on 



the number of system performance issues and the length of time required to achieve continuous system 



operations.  Typically, startup and testing operations can last from 6 weeks to 6 months.  Startup and 



testing activities and frequency of testing are specified in the sections below. 



4.1 EXTRACTION WELLS AND PIPELINE 



Startup and testing activities for the extraction wells and conveyance pipeline are summarized as follows: 



• Verify that all isolation valves are fully open and that all air release/blowoff assembly valves are 



fully closed. 



• Bring extraction wells on-line at target extraction rates.  Active Water Table wells UBA-EW-1 



and UBA-EW-3 last to ensure that commingled influent concentrations are consistent with the 



system design.  Do not operate MBFB-EW-1 unless the system has capacity for the arsenic and 



TBA previously detected at that well.  Operations may be intermittent and not at full capacity 



during startup and testing.       



• Bleed air from the conveyance pipelines as needed. 



• Monitor pressures and flows; verify no excessive wellhead pressures and check for leaks.   



• Monitor drawdown at extraction wells to verify stable water level and well capacity. 
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• Monitor drawdown in surrounding monitoring wells as needed to establish lateral hydraulic 



influence and radius of capture. 



• Sample the extraction wells following initial startup.  Sample the extraction wells again at the end 



of startup and testing.  Interim samples during startup and testing may be collected (e.g., monthly) 



as needed to establish individual well performances, concentration trends, and chemical mass 



loading to the TGRS.  The extraction well samples should be collected and analyzed in 



accordance with the site-specific FSP and QAPP, to be submitted under separate cover.  At a 



minimum, the extraction well samples should be analyzed for VOCs by EPA 8260B, pCBSA by 



EPA 314 modified, and arsenic by EPA 6020.      



4.2 INJECTION WELLS AND PIPELINE 



Startup and testing activities for the injection wells and conveyance pipeline are summarized as follows: 



• Verify that all isolation valves are fully open and that all air release/blowoff assembly valves are 



fully closed. 



• Bring injection wells on-line at target injection rates.  One or more of the injection wells should 



be left off as spare injection capacity.     



• Bleed air from the conveyance lines as needed. 



• Monitor pressures and flows, and check for leaks.   



• Monitor head rise and pressures at injection wells to verify relatively stable water level. 



• Monitor dissolved oxygen of injected groundwater and watch for well fouling.  Injection of 



oxygenated groundwater may result in increasing mineral fouling of the formation as the mixing 



ratio increases. 



• Monitor head rise in surrounding monitoring wells as needed to establish lateral hydraulic 



influence.      



4.3 TREATMENT PLANT 



Startup and testing activities for the TGRS treatment plant are summarized as follows: 



• Verify operation of tank level controls during multiple cycles (transfer pump on/off). 



• Verify operation of transfer pumps at target treatment rate (700 gpm). 











Draft TGRS O&M Manual 
Montrose Superfund Site Page 69 of 71 



  



• Verify operating pressures and no significant buildup over time including transfer pump 



discharge, differential pressure across filter bags, and differential pressure across LGAC vessels.  



Advanced oxidation and air stripping of the carbonate-rich groundwater may result in mineral 



fouling of filter bags and other equipment despite the use of a sequestering agent.  The TGRS 



system should be monitored for pressure buildups resulting from mineral fouling and check for 



leaks. 



• Verify operation of HiPOx system including VSA oxygen generator, ozone generator, ozone 



meter concentrations, chiller operation, hydrogen peroxide level and chemical metering, reactor 



pressures and flows, ozone destruct operation and temperature, and residual oxygen concentration 



in the tank vent gas (air stripper feed tank and/or recycle to influent).  The concentration of ozone 



and oxygen in the vent gas from the Influent Tanks 3710A/B and Air Stripper Feed Tank 3730 



should be monitored.  Operation of these tanks at low pressures using the PRVs and VRVs should 



be verified.    



• Verify operation of air strippers, balance of air/water ratio, bubbling action/foaming depth, air 



flow rate, pressure in sump, metering of sequestering agent, metering of defoaming agent, 



metering of acid, and pH of groundwater leaving air strippers 



• Verify operation of duct heater, humidity of air stripper off-gas, pressure loss across VGAC 



vessels, temperature of VGAC, adsorption efficiency, and discharge stack concentrations.   



• Collect untreated and treated air stripper off-gas samples to verify VGAC adsorption efficiency 



and compliance with air emission limits.  Vapor samples should be collected weekly at the 



beginning of startup.  The frequency of vapor sampling can be decreased to monthly, with EPA’s 



approval, once sufficient data has been collected to reliably demonstrate VGAC system 



performance.  The vapor samples should be collected and analyzed in accordance with the site-



specific FSP and QAPP, to be submitted under separate cover.  At a minimum, the vapor samples 



should be analyzed for VOCs by EPA TO-15.  The results of treated vapor samples should be 



compared against SCAQMD emission limits.    



• Collect untreated and treated groundwater samples to verify TGRS system performance and 



compliance with ISGS reinjection limits.  Groundwater samples should be collected weekly at the 



beginning of startup to verify contaminant loading to the TGRS system and compliance with 



ISGS discharge limits.  Untreated and treated groundwater samples can be collected from sample 



ports HV-3411 and HV-3671 respectively.  It will be important to verify that the VOC and 



pCBSA mass loading to the TGRS system is generally consistent with expections (or lower) 
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while influent arsenic and TBA concentrations are below their respective MCL (10 ug/L for 



arsenic) or action level (12 ug/L for TBA).  The frequency of groundwater sampling can be 



decreased to monthly, with EPA’s approval, once sufficient data has been collected to reliably 



demonstrate TGRS system performance.  The groundwater samples should be collected and 



analyzed in accordance with the site-specific FSP and QAPP, to be submitted under separate 



cover.  At a minimum, the groundwater samples should be analyzed for VOCs by EPA 8260B, 



pCBSA by EPA 314 Modified, arsenic by EPA 6020, and pesticides by EPA 8081A.     



• Intermediate or partially treated groundwater samples after (a) HiPOx, and/or (b) air strippers 



may be collected as needed to verify individual component efficiency.  Evaluation of oxidation or 



air stripping efficiency will be required at startup, and therefore, it will be necessary to collect 



intermediate groundwater samples to support that evaluation.  Intermediate samples after HiPOx 



but before air stripping can be collected from sample port HV-3421.  Intermediate samples after 



air stripping but before LGAC can be collected from sample port HV-3661.  Intermediate 



groundwater samples should be collected and analyzed in accordance with the project-specific 



FSP and QAPP to be submitted under separate cover.  Once the efficiencies of the HiPOx and air 



stripping system are demonstrated during startup and testing, intermediate groundwater samples 



will no longer be required on a routine basis.       
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5 O&M REPORTING 



TGRS O&M data will be reported to EPA and the State as required in the Partial CD SOW by the 20th 



day of each calendar month.  The progress reports will include the following: 



• Summary of actions taken to achieve compliance with Partial CD 



• Summary of all sampling and testing results 



• List of all plans, reports, or other deliverables submitted in compliance with Partial CD 



• Description of actions scheduled for following month 



• Project schedule information (% complete, delays, efforts to mitigate delays) 



• Modifications to workplans or schedules, if any 



• Summary of activities undertaken in support of EPA’s Community Relations Plan 



The progress reports will additionally include key operating data such as extraction flow rates, 



drawdowns, injection flow rates, injection pressures, air stripper off-gas flow rates, and other key 



operating data.  The volume of groundwater extracted and treated will be reported for each progress 



report.  The frequency of O&M progress reporting will also decrease over time, if approved by EPA, as 



indicated in the Partial CD SOW and summarized as follows:  



• Monthly progress reports for first year (one year after certification of construction completion). 



• Quarterly progress reports after year one, if approved by EPA. 



• Semi-annual progress reports three years after construction completion, if approved by EPA. 



 



 











From: Wetmore, Cynthia
To: tran, peter
Cc: Barton, Dana
Subject: FW: Montrose Baseline MACR pcbsa figures
Date: Thursday, January 08, 2015 11:38:00 AM
Attachments: 60288979 13 02_Montrose_PCBSA IN GW_GAGE 1114-Layout1 (2).pdf


60288979.13.02_Montrose_PCBSA IN GW_LYNW.1114-Layout1.pdf
60288979.13.02_Montrose_PCBSA IN GW_MBFC BFS.1114-Layout1.pdf
60288979.13.02 _Montrose_PCBSA IN GW_UBA.1014-Layout1.pdf
image003.png


Peter, would mind making 5 prints of these files.  I have a meeting tomorrow where I would like to
 bring them.  (I leave at 3:30 today, but Dana may leave later)
 
Thank you
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Mayer, Kevin 
Sent: Thursday, December 18, 2014 3:06 PM
To: Wetmore, Cynthia
Subject: Fw: Montrose Baseline MACR pcbsa figures
 
This is all I have on preliminary monitoring results.  Did you want the Montrose part of
 the MACP?  It is too large to email as a unit


From: Mike Palmer <mikepalmer@cox.net>
Sent: Monday, December 8, 2014 11:00 AM
To: Mayer, Kevin
Cc: Wetmore, Cynthia; Natalia.Raykhman@CH2M.com; Dean, Brian
Subject: FW: Montrose Baseline MACR pcbsa figures
 
Kevin
As requested, attached are the pCBSA figures, from the
 September Baseline sampling event.  These are draft and subject
 to revision.  Any questions or comments, please contact me.
Mike
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From: Wetmore, Cynthia
To: Wetmore, Cynthia
Subject: FW: TCE and benzene plumes from 2012
Date: Thursday, January 08, 2015 11:39:00 AM
Attachments: 2012 GW Monitoring Report - Del Amo.pdf
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GROUNDWATER MONITORING REPORT 
DUAL SITE GROUNDWATER OPERABLE UNIT 



MONTROSE CHEMICAL AND DEL AMO SUPERFUND SITES 
LOS ANGELES, CALIFORNIA 



 
1.0 INTRODUCTION AND BACKGROUND 



 
Presented in this document are results of groundwater monitoring completed in February and 
March 2011 for the Montrose Chemical and Del Amo Superfund Sites. The groundwater 
monitoring was undertaken at the request of the U.S. Environmental Protection Agency (EPA), 
pursuant to the Amended Administrative Order for Groundwater Remedial Design Work and its 
attached Statement of Work (SOW) for the Dual Site Groundwater Operable Unit, Montrose 
Chemical and Del Amo Superfund Sites (EPA Docket No. 2008-04A). 
  
The Del Amo and Montrose Superfund sites have unrelated histories, but are considered 
collectively by EPA with respect to the groundwater operable unit and associated remedial 
design investigations. The principal groundwater contaminants present in the dual site include 
chlorobenzene, DDT, para-chlorobenzene sulfonic acid (pCBSA), benzene, ethylbenzene, 
trichloroethene (TCE), and tetrachloroethene (PCE). Multiple groundwater contamination 
sources are present in the vicinity of the dual site, some of which are unrelated to either the Del 
Amo or Montrose sites. Findings presented in this document focus on the Del Amo site and 
dissolved benzene in particular. 
 
The subject facility at the Del Amo Superfund site is a former synthetic rubber manufacturing 
plant that was located on approximately 280 acres near the intersection of the 405 and 110 
freeways in the Harbor Gateway portion of Los Angeles, California (Figure 1).  This former 
facility area is hereafter referred to as “the plant site.” Groundwater monitoring activities 
pertaining to the Montrose Superfund site, and chlorobenzene in particular, were performed 
contemporaneously with those for the Del Amo site, and are reported in a separate document 
completed by AECOM. 
 



2.0 PURPOSE AND SCOPE 
 
Groundwater monitoring was completed to provide water quality and water level data for the 
following purposes: 
 



• Evaluation of groundwater flow directions; 
• Evaluation of the lateral and vertical extent of dissolved contaminant plumes; and,  
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• Verification that the benzene plume is within the containment zone identified within the 
Record of Decision (ROD) and is stable;  



 
The following tasks were completed as part of the investigation: 
 



• Measurement of groundwater levels at 111 monitoring wells; 
• Collection and laboratory analysis of groundwater samples from 29 wells for volatile 



organic compounds (VOCs); 
• Collection and laboratory analysis of groundwater samples from 12 wells for tertiary 



butyl alcohol (TBA); 
• Laboratory analysis of Quality Assurance/Quality Control (QA/QC) samples to aid in 



subsequent evaluation of data quality; and, 
• Evaluation of the groundwater elevation and laboratory analytical data and preparation of 



this report. 
 
Monitoring wells included in the investigation are listed in Table 1 along with their location-
specific scope of work. While EPA did not require a work plan for the recent monitoring event, 
the sampling and analytical program was completed in accordance with procedures outlined in 
Appendix A (Standard Operating Procedures) of the Field Sampling Plan and Quality Assurance 
Project Plan for the 2004 baseline groundwater monitoring event (URS, 2004). Further details 
regarding the completed scope of work and results are provided in Sections 4 and 5 below.  
 



3.0  HYDROSTRATIGRAPHY REVIEW  
 
The subsurface in the vicinity of the Montrose and Del Amo dual site includes the Bellflower 
Aquitard and the underlying Gage and Lynwood aquifers.  The Bellflower Aquitard is 
subdivided into the Upper Bellflower (UBF), Middle Bellflower B Sand (MBFB), Middle 
Bellflower Mud (MBFM), Middle Bellflower C Sand (MBFC) and the Lower Bellflower 
Aquitard (LBF).  A schematic showing the relative positions of the hydrostratigraphic units is 
presented on Figure 2.  As shown on the figure, the water table currently lies within the UBF to 
the east of Normandie Avenue, and within the MBFB to the west due to the slight northeasterly 
dip of the hydrostratigraphic units and the groundwater gradient. 
  
Many existing water table wells located near the western boundary of the plant site are screened 
across the basal portion of the UBF and extend into the MBFB because of the proximity of the 
water table to the UBF/MBFB contact. Additionally,  due to a long period of rising groundwater 
levels, the screened intervals of some older wells that originally spanned the water table are now 
submerged below the water table. 
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The following reporting format is followed in this document in view of the above issues: 
 



• Investigation results are presented for water table, MBFB, MBFC and Gage aquifer units. 
• Water table data includes results for the saturated portion of the UBF (east of Normandie 



Avenue) and those MBFB wells with screened intervals that are not submerged below the 
water table by more than 10 feet; 



• Data for wells screened in both the UBF and MBFB and whose screened intervals are not 
submerged by more than 10 feet are included in both the water table and MBFB. 



• Data for wells that are screened in both the UBF and MBFB and with screened intervals 
that are submerged by more than 10 feet and are presented only in the MBFB. 



 
Hydrogeologic conditions result in a special classification for two wells. As indicated on Figure 
2, the Middle Bellflower Mud is not present in the eastern portion of the plant site, resulting in 
the MBFB and MBFC units being merged into a single unit up to 75 feet thick. Wells in the 
merged unit are generally screened within either the upper or lower portion of the merged unit 
and are therefore uniquely classified as MBFB or MBFC wells, respectively. However, the 
merged unit is only 40 feet thick in an area near the eastern plant site boundary where wells 
SWL0060 and SWL0010 are located, and the screen and gravel pack for these wells extends over 
a substantial portion of the total unit thickness, from near the top to slightly more than half way 
to the bottom.  Therefore, wells SWL0060 and SWL0010 and their associated data appear in 
figures and tables pertaining to both the MBFB and the MBFC and these wells have are 
classified as being screened in both units. 



 
4.0  GROUNDWATER ELEVATIONS 



 
Groundwater level measurements were generally completed between February 13 and 16, 2012 
using an electronic water level indicator or interface probe. Depth to groundwater measurements 
were converted to groundwater elevations relative to mean sea level (MSL) using surveyed 
elevations for fixed measuring points at each monitoring location. Groundwater elevation data 
are presented in Table 2, and include data generated by other investigators for the Montrose site 
as well as historical groundwater elevation data for comparison. The data for each 
hydrostratigraphic unit are further discussed below. 
 
4.1  WATER TABLE 
 
Water table elevations within the plant site ranged from a high of -3.87 feet MSL at PZL0005, to 
a low of -10.04 feet MSL at PZL0001, near the southeast corner of the plant site. Water table 
elevations were typically approximately two feet higher than those for the previous monitoring 
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event in 2006. This elevation change is consistent with the long-term trend of rising groundwater 
levels that is apparent from the time-series groundwater elevation data (Table 2). 
 
Figure 3 presents interpretive groundwater elevation contours for the water table during the 
recent monitoring event. As indicated, the gradient is generally southwesterly, but is highly 
variable, including local areas of mounding in the vicinity of the waste pit area and near the 
southeast corner of the plant site. This mounding is likely due to artificial recharge from 
anthropogenic sources. The gradient as a whole is similar to the gradient for the previous 2006 
monitoring event.  
 
4.2  MIDDLE BELLFLOWER B SAND 
 
Groundwater elevations and contours for the MBFB are presented on Figure 4. Groundwater 
elevations ranged from a high of -8.88 feet MSL at SWL0029 to a low of -11.85 feet MSL at 
SWL0019. MBFB groundwater elevations were on average approximately two feet higher than 
for the previous 2006 monitoring event, continuing a long-term trend of rising groundwater 
levels, as indicated in Table 2. 
  
Based on the contours presented on Figure 4, groundwater flow in the MBFB is interpreted to be 
southerly to southeasterly in the vicinity of the plant site, at an average gradient of 0.0003. This 
gradient is similar to the gradient for the previous 2006 monitoring event. 
 
4.3 MIDDLE BELLFLOWER C SAND  
 
MBFC groundwater elevations and contours are presented on Figure 5. MBFC groundwater 
elevations ranged from -9.00 feet MSL at well SWL0030 to -11.67 feet MSL at SWL0027. 
Groundwater elevations were on average approximately two feet higher than for the previous 
2006 monitoring event and indicate a continuing trend of rising groundwater elevations through 
time. 
 
Groundwater flow in the MBFC is toward the south to south-southeast at the plant site, under an 
average hydraulic gradient of approximately 0.0006. This flow direction  is similar to that for the 
previous 2006 monitoring event. 
 
4.4 GAGE AQUIFER 
 
Groundwater elevations and contours for the Gage aquifer are presented on Figure 6. 
Groundwater elevations ranged from -11.58 feet MSL at SWL0031 to -14.25 feet MSL at 
SWL0020. Groundwater elevations were typically one to two feet higher than for the previous 
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2006 monitoring event. The time-series elevation data (Table 2) indicate a continuing, long-term 
trend of rising groundwater elevations in the Gage aquifer. 
 
Groundwater flow in the Gage is interpreted to be toward the southeast under an average 
hydraulic gradient of approximately 0.0007. No significant change in groundwater flow direction 
or gradient relative to previous monitoring events is apparent. 
 
4.5 HYDRAULIC HEAD  
 
Data for co-located wells completed in different hydrostratigraphic units indicate that water 
levels are typically lower in successively deeper hydrostratigraphic units. Representative 
groundwater elevations for co-located wells completed in different hydrostratigraphic units can 
be compared in the table below: 
 



Well Cluster 
Location HSU Well 



2012 
Groundwater 



Elevation 
(ft. MSL) 



Western Plant Site 
Boundary 



Water Table PZL0016 -8.88 
MBFB SWL0029 -8.91 
MBFC SWL0030 -9.03 
Gage SWL0031 -11.59 



Central Plant Site, 
Francisco St. 



Water Table SWL0016 -8.44 
MBFB SWL0037 -9.47 
MBFC SWL0035 -9.73 
Gage SWL0036 -12.99 



East of Plant site, 
Figueroa  St. 



Water Table SWL0009 -6.88 
MBFB/C SWL0010 -10.69 
Gage SWL0025 -13.36 



 
For a given location, groundwater elevations in the water table, MBFB, and MBFC typically are 
within a few feet of each other and decrease with depth, and the level in the Gage is typically an 
additional two to four feet lower than the MBFC. The decreasing water level with depth indicates 
a downward hydraulic gradient.  



 
5.0  LNAPL 



 
The potential presence of light non-aqueous phase liquid (LNAPL) was evaluated at plant site 
wells where it has been historically observed and where strong hydrocarbon odors were noted 











 



 



S:\Weaver\Del Amo\GWRD\2012 monitoring\GW Monitoring report\report.doc 6 



 



during groundwater level measurement. LNAPL evaluation was completed using an electronic 
interface probe, and where present, the LNAPL thickness was documented to the nearest 
hundredth of a foot.  LNAPL was present at water table wells SWL0001 (1.60 feet thick) and 
XMW-20 (1.86 feet), and at MBFB well SWL0032 (2.54 feet). The measured LNAPL 
thicknesses are from inside the well casing and do not correlate with the LNAPL thickness in the 
surrounding formation since LNAPL entering the well screen accumulates through time within 
the casing.  Wells SWL0001, SWL0032 and XMW-20 are located in close proximity to each 
other near the western boundary of the plant site (coordinates E4 on Figure 8), in a known 
groundwater contamination source area. Historical data indicates the LNAPL in this area to be 
composed almost entirely of benzene. LNAPL with a benzene component has also been 
historically observed within the plant site at temporary well point CWL0051 (coordinates J6 on 
Figure 8) and south of the plant site at abandoned well XP-01 (coordinates G8).  The XP-01 
LNAPL is associated with adjacent petroleum product pipelines and is unrelated to the plant site. 
 
A more comprehensive description of LNAPL areas associated with the plant site is presented in 
the “Remedial Investigation Report, Soil and NAPL Operable Unit” (URS, 2005) and  in the 
subsequent “LNAPL Characterization Report, Source Areas 3, 6, 11 and 12” (URS and 
Newfields, 2011).  



 
6.0 GROUNDWATER SAMPLING AND ANALYTICAL RESULTS 



 
6.1  SAMPLING METHODS 
Prior to sampling, at least three casing volumes of groundwater were purged from each well 
using a submersible pump. Water quality parameters, including pH, temperature, electrical 
conductivity, turbidity, oxidation reduction potential, and dissolved oxygen were measured 
during purging using a calibrated, multi-parameter water quality meter.  Purge rates were 
adjusted for each well based on the available casing volume and to achieve relative stable water 
quality measurements. Water quality parameters measured in the field were documented for each 
sampled well during purging and are available upon request. Following completion of all sampling, 
the purge water was stored in a temporary tank at the waste pit area pending waste profiling to determine 
appropriate offsite disposal. The waste water was subsequently removed from the tank by American 
Integrated Services and transported as hazardous waste to DeMenno/Kerdoon in Compton, California 
for treatment and recycling. A copy of the waste manifest has been retained in the project files. 
 
Groundwater samples were collected using a submersible pump and attached polyethylene 
tubing.  For wells where dedicated pumps were installed there was associated dedicated tubing, 
while for the remaining wells, a cleaned, non-dedicated pump and new, disposable tubing was 
used.  Samples were collected in appropriate pre-cleaned, laboratory-supplied 40 milliliter glass 
vials containing hydrochloric acid preservative. The flow rate was significantly reduced while 
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sampling to minimize agitation and aeration, and to ensure sample vials were free of head-space. 
Samples were labeled and placed in a cooler packed with ice for temporary storage and same-day 
shipment to the analytical laboratory.  Chain-of-custody documentation accompanied all sample 
shipments. 
 
6.2 OVERVIEW AND DATA PRESENTATION FORMAT 
 
Groundwater samples for the recent monitoring event were generally collected between February 
16 and March 5, 2012.  However, data collected as early as December 8, 2011 and as late as 
April 27, 2012 are also included in this report, as described further below. All wells sampled by 
URS during the recent monitoring event and the associated laboratory analyses completed are 
identified on Table 1.  
 
Water table wells in the vicinity of the waste pit area, including PZL0018 -  PZL0020, PZL0022, 
PZL0024, SWL0008, SWL0044, SWL0051, XMW-29, and XP-02 were sampled and analyzed 
for VOCs in December 2011 as part of quarterly monitoring for Operable Unit (OU) 2 completed 
by C2REM for Shell.  While not part of the recent URS monitoring event, data for these wells 
are presented in this report and treated as equivalent to the February/March 2012 URS 
monitoring event data with respect to VOC concentrations and interpreted plume distributions. 
 
Table 3 presents a time-series summary of VOC data from site-wide Del Amo monitoring events 
completed from October 1994 through the recent 2012 event. Comprehensive reporting of all 
analytical data for the recent 2012 monitoring event is presented in electronic format (compact 
disk) in Appendix A. 
 
Groundwater VOC analytical results are discussed below for each of the four hydrostratigraphic 
units. Figures 7 - 22 summarize the VOC data for the site and surrounding area, including data 
collected by other investigators for the Montrose site. The most recent available data are 
presented on the figures for each sampling location. Locations for which there are data from the 
recent monitoring event are distinguished from locations with historical data by their unique 
symbols, as indicated in the figure legend.  The date of the data (month/year) is provided for 
each location with historical data.  In some cases, the historical data is relatively old and may not 
be representative of current conditions. 
 
Discussion of VOC concentrations and plume distributions are limited to benzene and TCE, 
which are judged to be the key groundwater contaminants present at the plant site.  Other 
important contaminants for the dual site include chlorobenzene and para-chlorobenzene sulfonic 
acid (pCBSA), which are associated with the Montrose property and are discussed in a separate 
report under preparation by AECOM. 
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For the purposes of this report, “plume” refers to an area where dissolved-phase concentrations 
of the contaminant of interest are present, regardless of the presence or absence of other 
compounds.  This differs from the ROD definition with respect to the benzene and TCE plumes, 
which only included areas where benzene or TCE were present in the absence of chlorobenzene. 
Plume locations are in some cases described in this report with respect to the “containment 
zone”, which is indicated on the figures.  The containment zone was defined in the Groundwater 
ROD (EPA, 1999), and indicates the area within which EPA recognizes that attainment of 
groundwater standards is technically impracticable and alternatively requires groundwater 
containment.  The containment zone is also referred to as the “technical impractibility (TI) 
waiver” zone. 
 
Monitoring locations where a long-term trend of increasing or decreasing concentrations were 
identified from concentration versus time plots are identified in the sections below and presented 
in Appendix B. Evaluation of concentration trends was limited to benzene and TCE.  
 
6.3 VOC DISTRIBUTION 
 
6.3.1 Water Table 
Detected VOC concentrations at each water table sampling location are shown on Figure 7 and 
time-series data for each detected analyte are presented in Table 3.  
 
Benzene 
Benzene is typically detected at higher concentrations and over a larger area than other 
dissolved-phase contaminants at the plant site. There are multiple benzene source areas at the 
plant site and surrounding vicinity, and the associated plumes from some of these sources are 
commingled, as indicated on Figure 8. However, benzene plumes associated with the plant site 
remain within the containment zone.  The benzene distribution is generally similar to previous 
monitoring events with the exceptions noted below. Within the western plant site benzene plume, 
local concentration maxima occur in the central and southern portions of the plant site that 
correspond to the styrene plancor and the Waste Pit Area.  Within the eastern plant site benzene 
plume, concentration maxima occur at two areas near the southeastern corner of the plant site.  
These areas correspond to former rubber plant pipeline areas. Source areas unrelated to the plant 
site contributing to the observed benzene distribution, include an LNAPL area in the vicinity of 
abandoned well XP-01, south of the plant site. 
 
The 2012 benzene concentrations are significantly decreased relative to previous monitoring 
events for several wells in the vicinity of the waste pits at the southern end of the plant site, as 
indicated in the table below and shown on Figure 8. 
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Well Benzene Concentrations by Year (µg/l) 
2000 2004 2006 2012 



PZL0020 410,000 510,000 290,000 190,000 
SWL0008 9,300 49,000 21,000 52 
PZL0024 42,000 NA NA <0.5 
SWL0044 24,000 5,700 56,000 1.1 



 
The above reductions in benzene concentrations have likely resulted from the active soil vapor 
extraction system at the waste pit area that has been operating since 2006 in conjunction with 
natural attenuation.  As a result of the decreased concentrations, the benzene plume distribution 
in the vicinity of the waste pits is significantly smaller than presented in previous monitoring 
reports.  Dissolved-phase benzene has been largely removed from the eastern portion of the 
waste pit area with the exception of well PZL0018 (coordinates G7 on Figure 8), where the 
benzene concentration has increased (1.4 µg/l in July 2000; 1,700 µg/l in February 2012).  The 
reason for this recent, localized increase and the resultant isolated area of dissolved-phase 
benzene is unclear, but continued groundwater monitoring is planned for this area as part of the 
waste pit area remediation. 
 
The benzene distribution south of the plant site, in the vicinity of well SWL0021 (coordinates  I8 
on Figure 8) is also interpreted to have changed since the previous monitoring event.  Benzene 
was formerly interpreted to be present at low concentrations (1-21µg/l) over a relatively large 
portion of the area between Del Amo Boulevard and Torrance Boulevard that was previously 
used as a landfill, unrelated to the plant site. The benzene plume in this area is interpreted to be 
substantially smaller than for previous monitoring events. 
   
Graphs illustrating identified long-term benzene concentrations trends are presented in Appendix 
B.   Wells for which benzene concentration trends were identified and their respective type are as 
follows:  



Well  Coordinates (Figure 8) Trend Type 
PZL0020  F7   Decreasing 
PZL0024  F7   Decreasing 
SWL0016  G6   Decreasing 
SWL0044  F7   Decreasing 
SWL0049   C8   Decreasing 
XMW-01   C7   Decreasing 
XMW-13  D7   Decreasing 
XMW-21  E5   Decreasing 
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TCE 
The water table TCE distribution is illustrated on Figure 9. Maximum TCE concentrations (up to 
46,000 µg/l) are present west of the plant site, in the vicinity of PACCAR property wells XMW-
04T and XMW-05T (coordinates D3 on Figure 9) based on historical data.  Additional local 
concentration maxima occur to the west of the plant site at well IRZMW001A (16,000 µg/l; 
coordinates B3), and near the southwest corner of the plant site at XMW-13 (810 µg/l, 
coordinates D7). A separate plume of lesser concentrations occurs south of the southeastern 
corner of the plant site where a landfill was formerly located. Substantial portions of the TCE 
plume west and southwest of the plant site are outside of the containment zone. 
  
Graphs illustrating identified long-term TCE concentration trends are presented in Appendix B.  
TCE concentration trends are identified for the following wells: 
 



Well  Coordinates (Figure 9) Trend Type 
SWL0021  I8   Decreasing 
SWL0024  I8   Decreasing  
SWL0042  I9   Decreasing 
SWL0044  F7   Decreasing 
SWL0049  C8   Increasing   
SWL0051  F8   Decreasing 
XP-02   F7   Increasing   



 
6.3.2 Middle Bellflower B Sand 
MBFB VOC data are summarized on Figure 10. Benzene continues to be the most commonly 
detected VOC, and the VOC most often detected at the highest concentration. 
 
Benzene 
The MBFB benzene plume is depicted on Figure 11 and is similar to that for previous monitoring 
events. The portions of the benzene plume attributable to plant site sources remain within the 
containment zone. Long-term benzene concentration trends are identified for the following wells: 
 
  Well  Coordinates (Figure 10) Trend Type 
  SWL0049  C8   Decreasing 
  XG-01WC  G8   Decreasing 
  XMW-01  C7   Decreasing 
  XMW-13  D7   Decreasing 
  XMW-21  E5   Decreasing   
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TCE  
The MBFB TCE distribution is presented on Figure 12.  Local TCE concentration maxima occur 
west of the plant site based on historical data for wells IRZMW003A (18,000 µg/l; coordinates 
B4), XOW-06 (12,000 µg/l; coordinates D4), and XMW-06 (1,400 µg/l; coordinates B8). TCE 
concentrations tend to be higher in the MBFB than in the overlying water table near the western 
plant site boundary.  This is apparent from the historical TCE data for CPL0084 (coordinates  
D5), for which there is both water table and MBFB data (TCE = 32 µg/l in the water table; 3,500 
in the MBFB) as well as for wells SWL0004 / SWL0032 (530 / 5,100 µg/l; coordinates E5). 
 
TCE is not known to have been used at the plant site, and thus plant site related source areas and 
associated plumes have not been identified. Multiple TCE source areas unrelated to the former 
rubber plant are known to exist west of the plant site, and the plumes from these sources extend 
onto the plant site.  As indicated on Figure 12, substantial portions of the total TCE distribution 
area lie outside of the containment zone. 
 
Wells for which long-term TCE concentration trends were identified are limited to SWL0049 
(coordinates D8 on Figure 12) and XP-02 (coordinates F7) where concentrations are increasing 
through time.  Trend charts for these wells are presented in Appendix B. 
  
6.3.3 Middle Bellflower C Sand 
VOC results for the MBFC are summarized on Figure 13. Chlorobenzene is considered the most 
prevalent VOC in the MBFC given its relatively high concentrations and wide distribution. 
Chlorobenzene is associated with the adjacent Montrose property and is therefore not discussed 
further here. 
 
Benzene 
The MBFC benzene distribution is illustrated on Figure 14. Benzene that is likely associated 
with the plant site occurs in three plume areas. The first plume is centered near SWL0065 
(coordinates F5), where a local maxima benzene concentration of 95,000 µg/l occurs.  The 
downgradient extent of this plume is constrained by the low or non-detect benzene 
concentrations at wells SWL0058, SWL0055, SWL0018, and SWL0035.  This plume is inferred 
to be associated with an overlying plume in the water table and MBFB (Figures 8 and 11). A 
second, small benzene plume occurs along the southern boundary of the plant site in the vicinity 
of well SWL0040, where benzene was detected at 49,000 µg/l in 2000, the most recent data 
available for this well. This plume is confined to a relatively small area based on data for 
numerous surrounding wells where benzene concentrations are all less than 1 µg/l.  The third 
plume occurs at SWL0060 (coordinates J6), and is identical to the plume shown for the MBFB in 
this area since SWL0060 is considered to be both an MBFB and MBFC well, as previously 
described in Section 3.0. 
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The above plant site plumes are confined to the MBFC containment zone, with the possible 
exception of the area near well SWL0060.  The Groundwater ROD defines the containment zone 
with respect to individual hydrostratigraphic units, but does not indicate how it applies for areas 
where the MBFB and MBFC are merged into a single unit, as is the case in the vicinity of well 
SWL0060. 
 
An additional benzene plume extends over the southwestern corner of the plant site, but is 
inferred to emanate from the Montrose property based on the plume position, groundwater flow 
direction, and correlation with the chlorobenzene plume. The presence of benzene in this area is 
less apparent because of elevated detection limits associated with high concentrations of 
chlorobenzene, but can be inferred through review of historical data for wells such as XBF-15 
(coordinates D9) and SWL0033 (coordinates E8). While benzene concentrations in this plume 
are relatively low, the plume encompasses a larger area and extends further downgradient 
compared to the plant site MBFC benzene plumes, which is believed to be due to the coincident 
presence of chlorobenzene at high concentrations. This same occurrence of low levels of benzene 
in conjunction with high levels of chlorobenzene and an extended benzene plume length is also 
apparent in the deeper Gage Aquifer.   
 
Identified long-term benzene concentration trends for the MBFC are limited to SWL0055 
(coordinates F7), where the concentration has decreased through time and was below the 
detection limit (<5 µg/l) for the recent monitoring event. 
  
TCE  
The MBFC dissolved TCE distribution is shown on Figure 15 and indicates two separate plumes 
that have partially merged at their downgradient end. Chlorobenzene is consistently detected in 
the area where the plumes are inferred to have merged, near SWL0058 (360 µg/l in recent 
monitoring event), providing evidence that TCE sources west of the plant site are contributing to 
the plume at this location. Portions of the TCE plume west and south of the plant site lie outside 
the containment zone. 
 
A long-term trend of decreasing TCE concentration through time was identified for well 
SWL0054 (Appendix B).  The TCE concentration at this well was 3,600 µg/l in 2004 and 
decreased to 1,100 µg/l in the most recent event. Trends of increasing TCE concentration were 
not identified for any monitoring wells sampled during the recent event. 
  
6.3.4 Gage Aquifer 
VOC results for the Gage aquifer are summarized on Figure 16. Chlorobenzene is considered the 
primary VOC in the Gage aquifer based on its high concentrations and wide distribution relative 
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to other VOCs. Chlorobenzene is inferred to be associated with the adjacent Montrose Site and 
its distribution is therefore not presented on a figure or further discussed in this report. 
 
Benzene 
The Gage aquifer benzene distribution is illustrated on Figure 17, showing two distinct plumes.  
The more southerly plume is interpreted to be associated with the Montrose site and the 
chlorobenzene plume (not shown), within which it is entirely contained.  While characterized by 
lower benzene concentrations (45 µg/l maximum at SWL0034, coordinates E8) than the more 
northerly benzene plume, the southerly plume extends over a larger area and further 
downgradient, similar to the previously described MBFC benzene plume that lies within the 
chlorobenzene plume. 
 
The northern plume, centered at SWL0063, is smaller in extent but contains benzene at a higher 
maximum concentration (460 µg/l at SWL0063). This plume is interpreted to be associated with 
the plant site and a coinciding area of elevated benzene in the overlying water table, MBFB and 
MBFC units, as indicated on Figures 8, 11 and 14, respectively. The downgradient extent of the 
plume is constrained by XG-17, XG-11, SWL0022 and SWL0036, where benzene 
concentrations are below detection limits. While limited in extent, the SWL0063 plume is 
outside of both the chlorobenzene plume and the Gage aquifer containment zone. 
 
Long-term trends of increasing or decreasing benzene concentration were not identified for Gage 
wells sampled during the recent event. 
  
TCE 
The dissolved TCE plume in the Gage aquifer is presented on Figure 18. Local TCE 
concentration maxima occur at well XG-21 (750 µg/l historically; coordinates C5) and 
SWL0067 (470 µg/l; coordinates D4). The TCE distribution is subject to various interpretations, 
but the comingling of plumes from at least two separate source areas upgradient from the plant 
site is inferred from Figure 18. The majority of the Gage TCE plume is outside of the 
containment zone.  
 
Long-term trends of increasing or decreasing TCE concentration through time were not 
identified for Gage monitoring locations sampled during the recent event. 
 
6.4  TERTIARY BUTYL ALCOHOL 
TBA was detected at nine monitoring locations from the original list of wells for which VOC 
analyses were completed. The laboratory did not include TBA as an EPA Method 8260 analyte 
for previous monitoring events, and thus dissolved TBA at the plant site was previously 
unknown. The TBA detections occurred at five water table monitoring locations, three MBFB 
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locations, and one MBFC location.   While detected TBA concentrations ranged from 48 to 210 
µg/l for most locations, a concentration of 13,000 µg/l was detected at MBFB well SWL0060. 
There is no drinking water maximum contaminant level for TBA, however there are California 
Department of Public Health (CDPH) “Notification Level” and “Response Level” criteria of 12 
and 1,200 µg/l, respectively.  These criteria apply to individual drinking water sources and 
respectively present concentrations at which it is recommended that users of the source be 
notified and the recommended level at which the source should be removed from service.  
 
Based on the TBA detections and elevated concentration for well SWL0060,  additional 
groundwater sampling for TBA alone was completed to further evaluate the lateral and vertical 
distribution of TBA and to confirm the original SWL0060 result. The specific wells for which 
the additional, TBA-only analyses were completed are indicated in Table 1 and the sampling was 
completed March 27 – 30, 2012.  More wells for TBA sampling were subsequently added to 
address an EPA concern that TBA could potentially be present onsite in the vicinity of Gage 
aquifer injection wells planned as part of the groundwater remedy for the joint Montrose and Del 
Amo Superfund Site. Sampling of these additional wells, was accomplished on April 25 and 26, 
2012.  
 
The interpreted TBA distributions for the water table, MBFB, MBFC and Gage are presented on 
Figures 19-22, and include data from both the original VOC sampling round and the subsequent 
TBA-only sampling events.  As shown on these figures, TBA plumes occur in two distinct areas 
on or adjacent to the plant site.  Lesser concentrations of up to 210 µg/l are present in the water 
table, MBFB and MBFC near the southern boundary of the plant site, in the vicinity of active, 
refined petroleum product pipelines that are unrelated to the plant site. Much higher 
concentrations of up to 73,000 µg/l (water table well PZL0026) are present in a separate plume  
centered near the eastern plant site boundary. This area of high concentrations approximately 
coincides with a previously identified area of LNAPL-impacted soil where benzene and other 
VOCs are present at elevated concentrations. 
 
The TBA distributions in the merged MBFB/MBFC and Gage units are subject to more 
interpretation than the water table due to the limited number of monitoring wells in the area of 
interest. However, TBA was detected at 13,000 µg/l at MBFB/C well SWL0060. The screen 
interval for this well extends approximately  half way through the merged MBFB/MBFC, which 
is only approximately 40 feet thick in this area. The MBFB/C TBA plume in that area is 
therefore inferred to be similar to that observed in the overlying units. TBA was not detected in 
any Gage aquifer wells tested.  Gage well SWL0025 (TBA <10 µg/l) is located approximately 
800 feet downgradient (east-southeast) of area of LNAPL-impacted soil. 
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6.5 QA/QC DATA AND EVALUATION  



Quality Assurance/Quality Control (QA/QC) samples analyzed as part of the monitoring 
program included five equipment blanks, eight trip blanks, and three field duplicate samples. The 
equipment blanks consisted of laboratory provided, organic-free water that was poured over a 
cleaned, non-dedicated pump and into sample vials. Analysis of these samples permits evaluation 
of potential cross-contamination between sampling locations. The trip blanks were laboratory-
prepared vials of organic-free water that remained with the primary sample containers during 
transit to and from the site, and during sampling.  The trip samples are not opened at any time 
during the field investigation, and their purpose is to allow evaluation of cross-contamination 
from laboratory sources as well as between sample containers.  Duplicate samples are collected 
at the same time and location as a corresponding primary sample, and are used to evaluate the 
reproducibility of the laboratory analyses. 
 
QA/QC samples were analyzed for the same constituents (either VOCs or TBA) and by the same 
method (EPA Method 8260) as for the corresponding primary samples.  There is no evidence of 
any cross-contamination based on results indicating that all compounds were below detection 
limits in each of the equipment blank and trip blank samples. Duplicate samples were collected 
for locations PZL0001 and SWL0060.  Comparison of the primary and duplicate sample results 
for these locations is provided in the table below: 
 



Location Detected VOCs Primary 
Result 



Duplicate 
Result 



Relative Percent 
Difference (RPD) 



PZL0001 



Dichlorodifluoromethane 5.3 5.1 3.8 



Tertiary Butyl Alcohol 51 43 17 



Acetone <20 32 Not Applicable 



SWL0060 



Benzene 15 14 6.9 



Toluene 4.8 5.4 12 



p/m-Xylene 3.3 3.1 6.3 



Methyl Tertiary Butyl Ether 2.7 2.8 3.6 



Tertiary Butyl Alcohol 13,000 12,000 8 



SWL0060 
(TBA resample) Tertiary Butyl Alcohol 13,000 15,000 14.2 



 
As indicated in the table, the RPDs between the primary and duplicate sample concentrations are 
all well below the 50% criteria for acceptance without qualification. 
 
Based on the equipment blank, trip blank, and field duplicate sample results described above, as 
well as other criteria further described within the Data Validation Memorandum presented in 
Appendix C, the data presented in this report are judged adequate for their intended purpose.











TABLE 1
SAMPLING AND ANALYTICAL PLAN



2012  GROUNDWATER MONITORING EVENT
DEL AMO SUPERFUND SITE



(sba) s:\weaver\del amo\gwrd\2006 monitoring\Table 1 page 1 of 2



Groundwater 
Level 



Measurement



VOCs
(8260B)



TBA
(8260B)



PZL0001 J7 x x
PZL0002 G1 x
PZL0003 D1 x
PZL0004 G5 x
PZL0005 J3 x x
PZL0006 F5 x
PZL0007 J5 x x
PZL0008 G3 x
PZL0009 F4 x
PZL0010 G4 x
PZL0011 I6 x x
PZL0012 H6 x x
PZL0013 H7 x
PZL0014 E3 x
PZL0015 E2 x
PZL0016 D4 x
PZL0017 F1 x
PZL0018 G7 x x
PZL0019 E7 x
PZL0020 F7 x
PZL0022 G8 x
PZL0024 F7 x
PZL0025 E7 x
PZL0026 I7 x x



SWL0001* D5 x
SWL0002* D5 x
SWL0003* D4 x
SWL0004* E5 x
SWL0005 G8 x x
SWL0006 F8 x x
SWL0007 D2 x
SWL0008 F8 x
SWL0009 K7 x x
SWL0012 G3 x
SWL0015 I9 x
SWL0016 G6 x x
SWL0017 G4 x
SWL0021 I8 x x
SWL0024 I8 x x
SWL0028 H10 x x
SWL0038 E2 x
SWL0039 F2 x
SWL0042 I9 x x
SWL0044 F7 x x
SWL0046 H5 x
SWL0049* C8 x x
SWL0051 F8 x
SWL0057 G9 x x
SWL0059 D3 x
SWL0068 I6 x x
XGW-07A J8 x



XMW-01HD H7 x
XMW-02HD I7 x
XMW-03HD I7 x
XMW-04HD H7 x
XMW-20* E4 x
XMW-21* E6 x x
XMW-24 D9 x x
XMW-28* E6 x
XMW-30* E8 x x



XP-02* F7 x



Analytical Program
Grid



Location1HSU Well



Water table











TABLE 1
SAMPLING AND ANALYTICAL PLAN



2012  GROUNDWATER MONITORING EVENT
DEL AMO SUPERFUND SITE



(sba) s:\weaver\del amo\gwrd\2006 monitoring\Table 1 page 2 of 2



Groundwater 
Level 



Measurement



VOCs
(8260B)



TBA
(8260B)



Analytical Program
Grid



Location1HSU Well



SWL0001* E5 x
SWL0002* E5 x
SWL0003* E5 x
SWL0004* E5 x
SWL0010** K7 x x
SWL0011 H7 x x
SWL0019 I9 x x
SWL0023 I8 x x
SWL0029 D4 x
SWL0032 E5 x
SWL0037 G5 x x
SWL0041 G7 x x
SWL0047 F5 x
SWL0048 F6 x
SWL0049* D8 x x
SWL0050 F7 x
SWL0052 H8 x
SWL0056 G9 x x



SWL0060** J7 x x x
XG-01WC G8 x x
XG-02WC F9 x x
XGW-07C K8 x x
XMW-20* E5 x
XMW-21* E5 x x
XMW-28* E6 x
XMW-30* E8 x x



XP-02* F7 x
XP-03 H8 x x



SWL0010** K7 x x
SWL0013 H7 x x
SWL0018 G7 x x
SWL0027 H10 x
SWL0030 D4 x
SWL0035 G6 x
SWL0040 G7 x x
SWL0053 H8 x x
SWL0054 E5 x x
SWL0055 F7 x x
SWL0058 E7 x



SWL0060** J6 x x x
SWL0061 D4 x
SWL0064 D6 x
SWL0065 F6 x x
XBF-13 G7 x



SWL0020 I9 x
SWL0022 G7 x x
SWL0025 K7 x x
SWL0031 D4 x
SWL0036 G6 x
SWL0063 F6 x x
SWL0066 E6 x
SWL0067 D4 x x



XG-11 G7 x
Totals 111 29 19



**



1 The grid location is an aid for locating the wells on the figures 
in which they appear



Indicated wells are listed under both the water table and MBFB 
units but are counted only once for totals (sampling and 
groundwater level measurements are not repeated). 



-



MBFB



Indicated wells are listed under both the MBFB and MBFC 
units but are counted only once for totals (sampling and 
groundwater level measurements are not repeated). 



*



MBFC



Gage











HSU Location



TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Jun



 2004
Jan



 2006
Oct



 2012
Feb



 1997



  -17.12Water Table PZL0001   -20.05   -20.32   -19.19   -18.65   -18.97   -18.41   -18.70   -18.73   -18.70 9.87 0.56  -18.43   -17.21   -16.38   -12.36   -10.04
-9.81*PZL0002   -13.49   -13.56   -12.78   -12.44   -12.31   -12.06   -11.83   -11.71   -11.83 7.19 0.41  -10.52    -8.74    -9.65    -7.34    -6.23
   -9.70PZL0003   -13.92   -14.01   -13.38   -12.97   -12.82   -12.37   -12.10   -11.95   -12.10 6.51 0.37  -10.85    -9.58    -9.16    -6.33    -7.34
  -13.82PZL0004   -17.05   -17.23   -16.12   -15.61   -15.92   -15.58   -14.29   -15.34   -14.29 8.34 0.47  -14.70 -13.59*   -13.65   -10.60    -8.66
   -8.94PZL0005   -12.00   -12.09   -11.67   -11.14   -11.37   -10.92   -10.87   -10.76   -10.87 8.27 0.47  -10.12    -8.90    -6.50    -5.02    -3.87
  -14.39PZL0006   -17.72   -17.94   -17.06   -16.47   -16.82   -16.60   -16.37   -15.05   -16.37 9.22 0.52  -16.62   -14.52   -13.94   -10.40    -8.59
  -15.96PZL0007   -18.74   -18.98 NA   -17.58   -17.65   -17.10   -17.35   -17.44   -17.35 9.21 0.52  -16.78   -15.92   -14.39   -10.96    -9.39
  -10.45PZL0008   -14.59   -14.51   -13.81   -13.35   -13.08   -12.68   -12.49   -12.33   -12.49 7.71 0.44  -11.32   -10.20   -10.50    -8.14    -6.88
  -13.77PZL0009   -17.47   -17.48   -17.00   -16.42   -16.34   -15.95   -15.74   -15.25   -15.74 9.55 0.54  -14.87   -13.47   -13.35   -10.11    -8.07
  -14.52PZL0010   -17.76   -17.87   -16.95   -16.57   -16.60   -16.30   -16.19   -16.07   -16.19 8.73 0.49  -15.23   -14.35   -13.94   -10.60    -8.91
  -14.29PZL0011   -17.16   -17.10   -16.88   -15.88   -15.92   -15.83   -15.65   -15.60   -15.65 9.87 0.56  -15.23   -13.98   -13.15    -9.78    -7.29



NAPZL0012   -19.61   -18.70   -18.47   -17.71   -18.04 -17.46*   -17.56   -16.01   -17.56 10.99 0.62NA NA   -13.67   -11.31    -8.50
  -15.06PZL0013   -15.96   -16.04   -15.93   -15.44   -15.48   -15.58   -15.46   -15.21   -15.46 20.24 1.14  -14.78   -13.88   -13.31   -11.63    -8.77
  -11.89PZL0014   -16.04   -15.98   -15.27   -14.90   -14.64   -14.33   -14.09   -13.92   -14.09 8.23 0.46  -12.57   -11.53   -11.62    -8.77    -7.74
  -11.05PZL0015   -14.72   -14.73   -14.25   -13.65   -13.48   -13.14   -12.95   -12.84   -12.95 7.31 0.41  -11.75   -10.65   -10.95    -5.50    -7.43
  -14.01PZL0016   -17.91   -17.81   -17.46   -16.90   -16.79   -16.50   -16.15   -15.87   -16.15 9.11 0.51  -14.54 -13.96*   -13.56   -10.49    -8.88
   -9.66PZL0017   -13.10   -13.11   -12.62   -12.07   -11.82   -11.49   -11.39   -11.32   -11.39 6.07 0.34  -10.40    -9.21    -9.76    -7.58    -7.00
  -16.16PZL0018   -19.44   -19.64   -17.57   -17.31   -17.98   -17.84   -17.35   -19.76   -17.35 10.56 0.60  -15.72   -16.03   -15.17   -11.24    -8.88



NAPZL0019   -18.73   -18.64   -18.16   -16.88   -16.78   -16.67   -16.17   -16.48   -16.17 10.16 0.57  -15.65   -14.19   -12.31   -11.10    -8.55
  -14.47PZL0020   -17.42   -17.63   -16.78   -15.16   -15.45   -15.27   -15.37   -15.69   -15.37 8.76 0.49  -14.70   -13.65   -13.89   -10.88    -8.75
  -16.46PZL0021   -20.01   -20.19   -19.22   -18.98   -18.88   -18.58   -13.42   -18.04   -13.42 4.12 0.43  -17.29   -15.26   -15.91 NA NA
  -17.62PZL0022   -18.95   -18.88   -19.25   -18.83   -18.73   -18.87   -18.78   -18.95   -18.78 10.07 0.57  -18.35   -17.01   -14.89 -10.93*    -8.78



NAPZL0023   -18.88   -17.30   -17.47 NA NA NA NA NA NA 1.36 1.76NA NA NA NA NA
NAPZL0024   -18.71   -18.27   -18.62 -16.26*   -16.13 -16.28*   -16.11   -16.38   -16.11 9.86 0.56  -14.28   -13.54 NA NA    -8.47



  -15.68PZL0025   -19.24 -17.81*   -18.03   -16.86   -17.11   -16.99   -17.12   -17.14   -17.12 10.27 0.58  -16.38   -14.93   -14.80 -11.64*    -9.00
  -12.93PZL0026   -14.58   -14.61   -14.57   -14.21   -14.18   -14.16   -14.02   -14.09   -14.02 6.25 0.36  -13.64   -12.97   -12.76   -10.47    -8.33
  -15.68SWL0001   -18.09   -20.62   -17.94   -17.02   -16.79   -16.89 NA NA NA 9.31 0.53  -15.60   -14.78   -16.70   -12.50 -9.16*
  -14.52SWL0002   -18.43   -18.43   -18.07   -17.44   -17.31   -17.06 NA   -16.56 NA 9.40 0.53  -15.78   -14.75   -14.14   -11.03 -9.06*
  -14.58SWL0003   -18.97   -18.33   -17.91   -17.25   -17.14 -16.90* NA   -16.48 NA 9.37 0.53  -15.53   -14.50   -14.18   -10.79    -9.04



NASWL0004   -18.47   -18.51   -18.10   -17.57   -17.45   -17.07 NA   -16.91 NA 9.30 0.52  -15.87   -15.02   -14.40   -11.06 -9.14*



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Aug



 2004
Jan



 2006
Oct



 2012
Feb



 1997



-15.33*Water Table SWL0005   -18.13   -18.51   -16.80   -16.16   -16.61   -16.37   -16.64   -16.65   -16.64 8.95 0.51  -13.88   -14.96   -15.02   -11.34    -9.16
  -16.93SWL0006   -20.04   -19.81   -19.15 -18.62*   -18.73   -18.38   -18.22   -18.20   -18.22 10.07 0.57  -17.61 -16.93*   -15.58   -12.21    -9.99
  -12.75SWL0007   -16.65   -16.64   -16.29   -15.87   -15.49   -15.27   -14.93   -14.62   -14.93 8.59 0.48  -13.56   -12.51   -12.59    -9.83    -8.13
  -14.32SWL0008   -17.42   -17.42   -15.86   -15.06   -15.18   -15.40   -15.16   -15.57   -15.16 8.62 0.49  -14.60   -13.60   -13.96   -10.86    -8.75
   -9.19SWL0009   -15.34   -15.44   -12.87   -12.38   -12.89   -12.91   -12.69   -12.94   -12.69 8.40 0.47  -10.67    -9.68   -10.18   -10.96    -6.88
   -9.51SWL0012   -13.27   -13.29   -12.69   -12.30   -12.07   -11.87   -11.65   -11.58   -11.65 7.44 0.42  -10.82    -9.42    -9.39    -6.88    -5.88
  -17.91SWL0015   -20.76   -20.89   -19.93   -19.19   -19.46   -18.75   -19.61   -19.09   -19.61 10.12 0.57  -18.96   -17.89   -16.73   -12.52   -10.43
  -15.15SWL0016   -18.28   -18.50   -17.27   -16.83   -17.26 -16.82*   -15.38   -16.72   -15.38 9.98 0.56  -16.08   -14.88   -14.65   -10.99    -8.44
  -14.45SWL0017   -17.75   -17.75   -17.01   -16.55   -16.64   -16.27   -16.13   -15.88   -16.13 8.96 0.51  -15.31 NA   -13.68   -10.46    -8.75
  -16.80SWL0021   -20.34   -20.61   -19.55   -19.00   -19.24   -18.61   -18.82   -17.53   -18.82 10.01 0.56  -16.77   -17.73   -16.62   -13.50   -10.38
  -16.41SWL0024   -19.86   -20.11   -19.04   -18.49   -18.85   -18.22   -19.74   -18.65   -19.74 10.02 0.57  -16.43   -16.34   -14.43   -11.77    -9.75
  -13.43SWL0028   -17.86   -17.99   -17.17   -16.06   -15.82   -15.84   -15.63   -15.79   -15.63 7.21 0.41  -15.52   -13.28   -13.54    -8.75   -10.56
  -11.98SWL0038   -15.69   -15.72   -15.20   -14.77   -14.49   -14.18   -13.99   -13.79   -13.99 7.76 0.44  -12.55   -11.58   -11.63    -9.12    -7.77
  -10.51SWL0039   -14.37   -14.18   -13.75   -12.13   -12.90   -12.56   -12.40   -12.29   -12.40 6.82 0.38  -11.25   -10.13   -10.72    -8.27    -7.34
  -18.65SWL0042   -21.47   -21.72   -20.83   -19.99   -20.43   -19.59   -19.99   -19.94   -19.99 10.69 0.61  -19.99   -18.45   -17.48   -13.18   -10.78
  -15.39SWL0044 NA NA NA   -16.81   -17.26   -17.08   -16.62   -17.13   -16.62 8.32 0.50  -15.13   -15.21   -15.00    -9.68    -8.49



NASWL0045 NA NA NA NA    -4.05    -4.14    -3.70    -4.03    -3.70 0.15 0.12NA NA NA NA NA
  -15.62SWL0046 NA NA NA NA   -17.47   -17.08   -17.08   -16.29   -17.08 10.37 0.63  -16.44   -15.42   -14.54   -10.65    -7.10
  -16.16SWL0049 NA NA NA NA   -18.85   -18.52   -18.21   -17.95   -18.21 9.10 0.56  -17.14   -16.26   -15.33   -12.36 -9.75*
-14.40*SWL0051 NA NA NA NA   -14.87 -16.10*   -15.20   -15.30   -15.20 6.24 0.38  -15.38   -13.72   -14.04   -10.94    -8.63
  -13.34SWL0057 NA NA NA NA -14.36*   -14.28   -14.52   -14.56   -14.52 6.45 0.40  -14.08   -12.61   -12.99   -10.06    -7.91



NASWL0059 NA NA NA NA NA NA NA NA NA 1.67 0.31NA NA NA   -10.36    -8.69
NASWL0068 NA NA NA NA NA NA NA NA NA NA NANA NA NA NA    -5.59
NAXDM-01 NA NA NA NA NA NA NA NA NA NA NANA NA NA NA NA
NAXDM-02 NA NA NA NA NA NA NA NA NA NA NANA NA NA NA NA



   17.57XGW-07A   -21.58   -19.82 -17.94*   -18.11   -18.46   -17.86   -17.96   -17.97   -17.96 12.37 0.70  -16.76   -15.92   -15.28   -12.69    -8.94
  -15.42XMW-01   -19.75   -19.49   -19.27   -18.76   -18.48   -18.27   -17.87   -17.67   -17.87 4.40 0.72  -22.51   -15.56 (-14.87) (-11.95) (-9.33)
  -13.72XMW-01HD   -16.06   -16.15   -15.78   -15.41   -15.36   -15.19   -15.04   -15.02   -15.04 7.26 0.41  -14.61 NA   -13.35   -11.48    -8.83



NAXMW-01T   -18.36   -18.39   -17.80   -17.43   -17.29   -16.98   -16.70   -16.53   -16.70 2.83 0.76  -15.49 NA NA NA NA
NAXMW-02 NA NA NA NA NA NA NA NA NA NA NANA NA (-13.76) (-12.19) (-9.52)



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.



Page 2 of 9











HSU Location



TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Feb



 2000
Jun



 2004
Jan



 2006
Oct



 2012
Feb



 1997



NAWater Table XMW-02HD   -14.93   -15.10   -14.92   -14.40   -14.57   -14.52   -14.68   -14.58   -14.68 6.07 0.34NA   -13.55   -13.21   -11.30    -8.80
NAXMW-02T   -18.52   -18.54   -17.98   -17.31   -17.41   -17.09   -16.82   -16.61   -16.82 3.06 0.82  -15.40 NA NA NA NA



  -15.41XMW-03 NA   -19.10 NA NA   -18.17   -17.74   -17.34   -17.01   -17.34 3.69 0.64  -16.00   -15.12 (-14.91) (-11.95) (-9.69)
  -13.54XMW-03HD   -15.41   -15.54   -15.26   -14.68   -14.92   -14.78   -14.86   -14.76   -14.86 6.55 0.37  -14.24   -13.64   -13.39   -11.21    -8.86
  -14.91XMW-04   -18.89   -18.79   -18.64   -18.14   -17.84   -17.47   -17.06   -16.78   -17.06 4.08 0.67  -15.81   -14.95 (-14.59) (-11.80) (-9.53)
  -16.81XMW-04HD   -19.36   -19.57   -18.62   -17.83   -18.34   -18.68   -18.01   -17.81   -18.01 9.47 0.53  -17.44   -16.88   -15.55   -12.09    -9.77
  -14.87XMW-05   -18.98   -18.77   -18.58   -18.06   -17.79   -17.57   -17.16   -16.88   -17.16 4.21 0.69  -15.93   -14.97 (-14.59) (-11.63) (-9.35)



NAXMW-06   -19.56   -19.40   -19.12   -18.77   -18.61   -18.03   -17.74   -17.46   -17.74 3.13 0.67  -16.59   -15.52 (-14.82) (-12.16) (-9.52)
NAXMW-07 NA NA NA NA   -18.32 NA NA NA NA NA NANA NA (-14.78) (-12.52) (-9.80)
NAXMW-08 NA NA NA NA   -67.17 NA   -66.23 NA   -66.23 0.94 1.48NA NA (-20.49) (-11.81) NA



  -19.73XMW-09   -18.87   -18.77   -18.45   -18.15   -17.93   -17.56   -17.06   -16.77   -17.06 -0.69 -0.11NA NA (-16.45) (-11.38) (-9.19)
  -14.81XMW-10   -18.91   -18.76   -18.45   -18.02   -17.73   -17.48   -17.02   -16.85   -17.02 4.09 0.67  -15.88   -14.86 (-14.42) (-11.46) (-9.21)
  -15.35XMW-11   -19.33   -19.32   -19.06   -18.53   -18.24   -18.05   -17.57   -17.42   -17.57 4.12 0.68  -16.52   -15.48 (-14.77) (-11.77) (-9.38)
  -15.65XMW-12   -19.20   -19.52   -19.11   -18.52   -18.35   -18.18   -17.69   -17.64   -17.69 3.60 0.59  -16.68   -15.65 (-14.98) (-11.90) (-9.43)
  -15.85XMW-13   -19.79   -19.62   -19.28   -18.57   -18.48   -18.17   -17.80   -17.77   -17.80 3.89 0.64  -16.69   -15.93 (-15.15) (-12.03) (-9.66)
  -15.79XMW-14   -19.71   -19.70   -19.42   -18.86   -18.68   -18.36   -18.04   -17.92   -18.04 4.01 0.66  -16.85   -15.51 (-15.04) (-12.18) (-9.69)



NAXMW-15   -19.81 NA NA NA NA NA NA NA NA 0.10 0.78NA NA NA NA NA
NAXMW-16 NA   -19.96   -19.66 NA   -19.05   -18.71   -18.26   -17.91   -18.26 3.80 0.81  -17.01   -16.18 (-15.11) (-12.44) (-9.71)
NAXMW-17 NA NA NA NA   -18.48 NA NA NA NA NA NANA NA (-14.75) (-12.12) (-9.67)
NAXMW-18 NA NA NA NA   -18.00   -17.41 NA NA NA 1.49 0.89NA NA NA NA NA
NAXMW-19   -18.34   -18.14   -17.94   -17.59   -17.38   -17.02   -16.49   -16.26   -16.49 4.21 0.90  -15.30   -14.24 (-14.20) NA (-9.07)
NAXMW-20   -18.36   -18.41   -17.92   -17.28   -17.16 NA NA NA NA 9.29 0.52  -15.66   -14.80   -14.91   -11.64 -9.15*



  -15.51XMW-21   -18.62   -18.84   -18.29   -18.37   -17.91   -17.48   -17.19   -17.15   -17.19 13.36 0.75  -16.19   -15.36   -15.85 (-11.55) -9.53*
NAXMW-22   -19.99   -20.02   -19.75   -19.20   -18.97   -18.49   -18.30   -17.97   -18.30 3.95 0.85  -17.18   -16.21 (-15.31) (-12.35) (-9.83)
NAXMW-23   -20.19   -20.25   -19.49   -18.67   -18.71   -18.42   -18.32   -18.25   -18.32 2.10 0.39  -17.72 NA   -15.40 (-11.77) (-9.67)



  -16.53XMW-24   -19.83   -19.81   -19.12   -18.35   -18.41   -18.21   -18.12   -18.05   -18.12 9.95 0.56  -17.36   -16.07   -15.22 (-12.14)    -9.85
  -22.36XMW-25   -21.03   -21.04   -20.38   -19.77   -19.93   -19.40   -19.34   -18.82   -19.34 5.98 0.74  -18.70   -17.87 (-16.68) (-12.93) (-10.70)
  -16.06XMW-26   -20.09   -19.95   -19.74   -19.17   -18.84   -18.52   -18.24   -18.01   -18.24 4.10 0.67  -17.20   -16.01 (-15.23) (-12.18) (-9.64)
  -15.01XMW-27   -18.70   -18.65   -18.27   -17.90   -17.71   -17.42   -16.96   -16.93   -16.96 3.67 0.60  -15.92   -14.98 (-14.45) (-11.48) (-9.27)
  -15.72XMW-28   -19.17   -19.33   -18.67   -18.61   -18.23 -17.98*   -17.57   -17.43   -17.57 9.41 0.53  -16.67 -15.79*   -14.89 NA -9.88*



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Jun



 2004
Jan



 2006
Oct



 2012
Feb



 1997



  -15.73Water Table XMW-29   -19.79   -19.76   -19.12   -18.56   -18.69   -18.29   -17.92   -17.95   -17.92 7.88 0.64  -16.98   -16.03   -15.00   -11.85 (-9.80)
  -16.26XMW-30   -19.89   -19.83   -19.25   -18.28   -18.44   -18.07   -18.03   -17.78   -18.03 10.30 0.58  -17.10   -16.00 (-15.03) (-11.64) -9.59*



NAXMW-31 NA NA NA NA NA NA NA NA NA 2.28 0.43NA NA NA (-12.01) (-9.73)
  -16.05XP-02   -19.43   -19.64   -17.50   -17.96   -18.08   -17.74   -17.47 NA   -17.47 9.71 0.55  -15.41   -15.85   -15.29   -11.80 -9.63*



NAXUBT-01 NA NA NA NA NA NA NA NA NA 5.05 0.62NA NA (-14.88) (-12.38) (-9.83)
NAXUBT-02 NA NA NA NA NA NA NA NA NA 5.06 0.63NA NA (-14.91) (-11.99) (-9.85)
NAXUBT-03 NA NA NA NA NA NA NA NA NA 5.02 0.62NA NA (-14.88) (-11.90) (-9.86)



  -16.46MBFB PZL0021   -20.01   -20.19   -19.22   -18.98   -18.88   -18.58   -13.42   -18.04   -13.42 4.12 0.43  -17.29   -15.26   -15.91 NA NA
  -15.68SWL0001   -18.09   -20.62   -17.94   -17.02   -16.79   -16.89 NA NA NA 9.31 0.53  -15.60   -14.78   -16.70   -12.50 -9.16*
  -14.52SWL0002   -18.43   -18.43   -18.07   -17.44   -17.31   -17.06 NA   -16.56 NA 9.40 0.53  -15.78   -14.75   -14.14   -11.03 -9.06*
  -14.58SWL0003   -18.97   -18.33   -17.91   -17.25   -17.14 -16.90* NA   -16.48 NA 9.37 0.53  -15.53   -14.50   -14.18   -10.79    -9.04



NASWL0004   -18.47   -18.51   -18.10   -17.57   -17.45   -17.07 NA   -16.91 NA 9.30 0.52  -15.87   -15.02   -14.40   -11.06 -9.14*
NASWL0011   -20.19   -20.44   -19.25   -18.86   -19.05   -18.33   -18.71   -18.83   -18.71 11.22 0.63  -18.13   -17.46   -12.61   -10.73    -8.84



  -19.39SWL0019   -21.77   -22.07   -20.99   -20.55   -20.67   -19.49   -20.86   -20.78   -20.86 9.70 0.55  -19.97   -19.41   -17.93   -13.60   -11.85
  -18.74SWL0023   -21.08   -21.36   -20.08   -19.88   -19.99   -19.05   -19.74   -19.94   -19.74 9.69 0.55  -19.18   -18.66   -18.22   -13.05   -11.26
  -14.31SWL0029   -18.05   -18.10   -17.51   -17.10   -16.97   -16.66   -16.29   -16.27   -16.29 9.11 0.51  -15.05 -14.14*   -13.85 -10.61*    -8.91
  -16.81SWL0032   -18.45   -18.63   -18.00   -17.36   -17.30   -16.98 NA   -16.73 NA 9.25 0.52  -15.65   -14.89   -16.43   -13.18    -9.19
  -16.04SWL0037   -19.13   -19.33   -18.28   -17.94   -17.98   -17.58   -17.53   -17.55   -17.53 9.54 0.54  -16.79   -15.79   -15.19 -11.53*    -9.47
  -17.52SWL0041   -21.25   -21.68 -20.10*   -19.10   -19.21   -18.64   -18.81   -18.89   -18.81 10.63 0.60  -18.16   -17.40   -16.47   -12.39   -10.50
  -15.60SWL0047 NA NA NA NA   -17.77   -17.43   -17.27   -17.16   -17.27 8.24 0.50  -21.34   -15.39   -14.84   -11.52    -9.53
  -16.42SWL0048 NA NA NA NA   -18.43   -18.01   -17.90   -17.94   -17.90 8.63 0.53  -17.11   -16.00   -15.52   -12.11    -9.80
  -16.16SWL0049 NA NA NA NA   -18.85   -18.52   -18.21   -17.95   -18.21 9.10 0.56  -17.14   -16.26   -15.33   -12.36 -9.75*
  -16.85SWL0050 NA NA NA NA   -18.85   -18.35   -18.32   -18.30   -18.32 8.59 0.53  -17.42   -16.73   -15.96   -12.37   -10.26
  -17.69SWL0052 NA NA NA NA   -19.15   -18.33   -18.86   -18.95   -18.86 8.57 0.52NA   -17.58   -16.50   -12.40   -10.58
  -18.42SWL0056 NA NA NA NA -19.77*   -19.09   -19.63   -19.76   -19.63 8.74 0.54  -19.08   -18.15   -17.21   -13.20   -11.03



NAXDM-02 NA NA NA NA NA NA NA NA NA NA NANA NA NA NA NA
  -17.67XG-01WC NA NA -22.36* -18.21*   -19.23   -18.63   -18.96   -28.79   -18.96 11.80 0.70  -18.33   -17.52   -16.57   -12.62   -10.56
  -17.63XG-02WC NA NA -19.59* -19.38*   -19.97   -18.95   -18.82   -19.03   -18.82 9.02 0.53  -19.29   -17.50   -16.39   -12.67   -10.57
  -19.36XGW-07C   -19.69   -20.93   -19.62   -20.26   -20.52 -19.55*   -20.39   -19.53   -20.39 9.68 0.55  -19.12   -18.28   -16.99   -13.54   -10.84
  -15.42XMW-01   -19.75   -19.49   -19.27   -18.76   -18.48   -18.27   -17.87   -17.67   -17.87 5.54 0.69  -22.51   -15.56 (-14.87) (-11.95) (-9.33)



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Jun



 2004
Jan



 2006
Oct



 2012
Feb



 1997



NAMBFB XMW-01T   -18.36   -18.39   -17.80   -17.43   -17.29   -16.98   -16.70   -16.53   -16.70 2.83 0.76  -15.49 NA NA NA NA
NAXMW-02 NA NA NA NA NA NA NA NA NA 4.24 0.53NA NA (-13.76) (-12.19) (-9.52)
NAXMW-02T   -18.52   -18.54   -17.98   -17.31   -17.41   -17.09   -16.82   -16.61   -16.82 3.06 0.82  -15.40 NA NA NA NA



  -15.41XMW-03 NA   -19.10 NA NA   -18.17   -17.74   -17.34   -17.01   -17.34 5.22 0.65  -16.00   -15.12 (-14.91) (-11.95) (-9.69)
  -14.91XMW-04   -18.89   -18.79   -18.64   -18.14   -17.84   -17.47   -17.06   -16.78   -17.06 5.06 0.63  -15.81   -14.95 (-14.59) (-11.80) (-9.53)
  -14.87XMW-05   -18.98   -18.77   -18.58   -18.06   -17.79   -17.57   -17.16   -16.88   -17.16 5.24 0.65  -15.93   -14.97 (-14.59) (-11.63) (-9.35)



NAXMW-06   -19.56   -19.40   -19.12   -18.77   -18.61   -18.03   -17.74   -17.46   -17.74 5.30 0.66  -16.59   -15.52 (-14.82) (-12.16) (-9.52)
NAXMW-07 NA NA NA NA   -18.32 NA NA NA NA 4.98 0.62NA NA (-14.78) (-12.52) (-9.80)
NAXMW-08 NA NA NA NA   -67.17 NA   -66.23 NA   -66.23 8.68 3.14NA NA (-20.49) (-11.81) NA



  -19.73XMW-09   -18.87   -18.77   -18.45   -18.15   -17.93   -17.56   -17.06   -16.77   -17.06 7.26 0.90NA NA (-16.45) (-11.38) (-9.19)
  -14.81XMW-10   -18.91   -18.76   -18.45   -18.02   -17.73   -17.48   -17.02   -16.85   -17.02 5.21 0.64  -15.88   -14.86 (-14.42) (-11.46) (-9.21)
  -15.35XMW-11   -19.33   -19.32   -19.06   -18.53   -18.24   -18.05   -17.57   -17.42   -17.57 5.39 0.67  -16.52   -15.48 (-14.77) (-11.77) (-9.38)
  -15.65XMW-12   -19.20   -19.52   -19.11   -18.52   -18.35   -18.18   -17.69   -17.64   -17.69 5.55 0.69  -16.68   -15.65 (-14.98) (-11.90) (-9.43)
  -15.85XMW-13   -19.79   -19.62   -19.28   -18.57   -18.48   -18.17   -17.80   -17.77   -17.80 5.49 0.68  -16.69   -15.93 (-15.15) (-12.03) (-9.66)
  -15.79XMW-14   -19.71   -19.70   -19.42   -18.86   -18.68   -18.36   -18.04   -17.92   -18.04 5.35 0.66  -16.85   -15.51 (-15.04) (-12.18) (-9.69)



NAXMW-15   -19.81 NA NA NA NA NA NA NA NA 0.10 0.78NA NA NA NA NA
NAXMW-16 NA   -19.96   -19.66 NA   -19.05   -18.71   -18.26   -17.91   -18.26 5.40 0.67  -17.01   -16.18 (-15.11) (-12.44) (-9.71)
NAXMW-17 NA NA NA NA   -18.48 NA NA NA NA 5.08 0.63NA NA (-14.75) (-12.12) (-9.67)
NAXMW-18 NA NA NA NA   -18.00   -17.41 NA NA NA 1.49 0.89NA NA NA NA NA
NAXMW-19   -18.34   -18.14   -17.94   -17.59   -17.38   -17.02   -16.49   -16.26   -16.49 5.13 0.63  -15.30   -14.24 (-14.20) NA (-9.07)
NAXMW-20   -18.36   -18.41   -17.92   -17.28   -17.16 NA NA NA NA 9.29 0.52  -15.66   -14.80   -14.91   -11.64 -9.15*



  -15.51XMW-21   -18.62   -18.84   -18.29   -18.37   -17.91   -17.48   -17.19   -17.15   -17.19 13.36 0.75  -16.19   -15.36   -15.85 (-11.55) -9.53*
NAXMW-22   -19.99   -20.02   -19.75   -19.20   -18.97   -18.49   -18.30   -17.97   -18.30 5.48 0.68  -17.18   -16.21 (-15.31) (-12.35) (-9.83)



  -16.06XMW-26   -20.09   -19.95   -19.74   -19.17   -18.84   -18.52   -18.24   -18.01   -18.24 5.59 0.69  -17.20   -16.01 (-15.23) (-12.18) (-9.64)
  -15.01XMW-27   -18.70   -18.65   -18.27   -17.90   -17.71   -17.42   -16.96   -16.93   -16.96 5.18 0.64  -15.92   -14.98 (-14.45) (-11.48) (-9.27)
  -15.72XMW-28   -19.17   -19.33   -18.67   -18.61   -18.23 -17.98*   -17.57   -17.43   -17.57 9.41 0.53  -16.67 -15.79*   -14.89 NA -9.88*
  -15.73XMW-29   -19.79   -19.76   -19.12   -18.56   -18.69   -18.29   -17.92   -17.95   -17.92 7.88 0.64  -16.98   -16.03   -15.00   -11.85 (-9.80)
  -16.26XMW-30   -19.89   -19.83   -19.25   -18.28   -18.44   -18.07   -18.03   -17.78   -18.03 3.39 1.23  -17.10   -16.00 (-15.03) (-11.64) -9.59*
  -16.05XP-02   -19.43   -19.64   -17.50   -17.96   -18.08   -17.74   -17.47 NA   -17.47 9.71 0.55  -15.41   -15.85   -15.29   -11.80 -9.63*
  -17.67XP-03 NA NA -19.20*   -19.29   -19.22   -18.53   -18.89   -18.98   -18.89 8.37 0.50  -18.33   -17.56   -16.85   -12.83   -10.83



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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HSU Location



TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Jun



 2004
Jan



 2006
Oct



 2012
Feb



 1997



  -17.62MBFB/MBFC SWL0010   -20.10   -20.38   -19.07   -18.78   -18.94   -18.10   -18.79   -19.00   -18.79 9.19 0.52  -18.63   -17.66   -16.38   -12.14   -10.69
NASWL0060 NA NA NA NA NA NA NA NA NA 1.66 0.31NA NA NA   -12.29   -10.63
NAMBFC SWL0013   -20.20   -20.48   -19.28   -18.88   -19.03   -18.37   -18.74   -18.87   -18.74 11.03 0.62  -18.22   -17.54   -15.01   -11.09    -9.06



  -18.96SWL0014   -21.56   -21.82   -20.71   -20.27   -20.42   -19.31   -20.14   -20.32   -20.14 9.88 1.02  -19.55   -18.91   -16.48 NA NA
  -16.85SWL0018   -19.89   -20.12   -19.23   -19.03   -18.74   -18.25   -18.27   -18.37   -18.27 9.71 0.55  -17.41 -16.73*   -15.88   -12.30   -10.13
  -19.24SWL0027   -21.95   -22.15   -20.97   -20.62   -20.77   -19.67   -20.46   -20.66   -20.46 10.08 0.57  -19.87   -19.07   -17.84   -13.67   -11.70
  -14.46SWL0030   -18.09   -18.13   -17.53   -17.14   -17.03   -16.67   -16.36   -16.22   -16.36 9.06 0.51  -15.11 -14.26*   -13.87 -10.56*    -9.03
  -16.97SWL0033   -20.18   -20.34   -19.48   -18.95   -19.00   -18.52   -18.48   -18.45   -18.48 7.74 0.62  -17.58   -16.86   -16.16   -12.40 NA
  -16.14SWL0035   -19.19   -19.41   -18.38   -18.02   -18.08   -17.64   -17.63   -17.61   -17.63 9.62 0.54  -16.89   -15.91   -15.24 -11.30*    -9.50
  -17.50SWL0040   -20.49   -20.25 -19.31*   -19.22   -19.35   -18.75   -19.03   -19.05   -19.03 9.89 0.56  -18.21   -17.54   -16.27   -12.64   -10.51
  -18.92SWL0043   -22.31   -21.79   -20.66   -20.26   -20.40   -19.30   -20.11   -20.24   -20.11 3.39 0.57  -19.50   -18.86 NA NA NA
  -17.57SWL0053 NA NA NA NA   -19.09   -18.24   -18.79   -18.88   -18.79 8.31 0.51  -18.21   -17.50   -16.42   -12.31   -10.78
  -15.80SWL0054 NA NA NA NA -17.87*   -17.67   -17.47   -17.39   -17.47 8.19 0.50  -16.45   -15.60 NA   -11.60    -9.68
  -16.81SWL0055 NA NA NA NA -18.63*   -18.23   -18.22   -18.22   -18.22 8.23 0.51  -17.46   -16.69   -15.90   -12.32   -10.40
  -16.39SWL0058 NA NA NA NA NA   -18.17   -17.97   -17.95   -17.97 10.23 0.64  -17.18   -16.29   -15.56   -12.26    -7.94



NASWL0061 NA NA NA NA NA NA NA NA NA 1.77 0.33NA NA NA -11.51*    -9.74
NASWL0064 NA NA NA NA NA NA NA NA NA 2.09 0.39NA NA NA   -11.95    -9.86
NASWL0065 NA NA NA NA NA NA NA NA NA 2.35 0.44NA NA NA   -11.71    -9.36



  -15.78XBF-01   -19.37   -19.45   -18.90   -18.48   -18.32   -17.71   -17.48   -17.30   -17.48 5.14 0.64  -16.10   -15.28 (-15.19) (-11.80) (-10.05)
  -16.05XBF-02   -19.39   -19.43   -19.03   -18.66   -18.57   -18.00   -17.63   -17.46   -17.63 5.25 0.65  -16.33   -15.61 (-15.05) (-11.92) (-9.80)
  -15.97XBF-03   -19.42   -19.36   -18.93   -18.57   -18.36   -17.92   -17.55   -17.41   -17.55 5.25 0.65  -16.29   -15.56 (-15.24) (-12.85) (-9.99)
  -16.05XBF-04   -19.37   -19.52   -19.01   -18.63   -18.45 NA   -17.27   -17.36   -17.27 5.28 0.65  -16.35   -15.64 (-15.12) (-12.11) (-9.84)
  -16.21XBF-05   -19.30   -19.78   -19.02   -18.57   -18.52 NA   -17.89   -17.89   -17.89 2.02 0.38  -16.95   -16.01 NA (-11.95) (-9.93)
  -16.47XBF-06   -19.29   -19.98   -19.32   -18.82   -18.78   -18.36   -18.15   -18.10   -18.15 5.55 0.69  -17.16   -16.46 (-15.55) (-12.08) (-10.00)
  -16.68XBF-07   -19.91   -20.16   -19.55   -19.02   -18.99   -18.55   -18.29   -18.21   -18.29 5.12 0.63  -17.31   -16.60 (-15.32) (-12.27) (-10.20)



NAXBF-08   -19.79 NA NA NA NA NA NA NA NA -0.07 -0.54NA NA NA NA NA
  -15.76XBF-09   -19.41   -19.46   -18.93   -18.55   -18.18   -17.87   -17.53   -18.55   -17.53 4.05 0.50  -16.02   -15.22 (-15.06) (-11.76) (-11.01)
  -18.55XBF-10   -21.32   -21.48   -20.44   -19.99   -20.12 -19.12*   -19.65   -19.85   -19.65 6.46 0.81  -19.06   -18.41 (-17.57) (-13.21) (-11.11)



NAXBF-11 NA NA NA NA   -54.92 NA NA NA NA 6.58 0.81NA NA (-18.14) (-14.13) (-11.56)
NAXBF-12   -22.50   -22.62   -21.63   -21.20   -21.34   -20.28   -20.84   -21.09   -20.84 6.54 0.81  -20.47   -19.65 (-18.54) (-14.32) (-12.00)



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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HSU Location



TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Jul



 2004
Jan



 2006
Oct



 2012
Feb



 1997



  -17.69MBFC XBF-13   -20.53   -20.67   -19.57   -19.18   -19.27   -18.66   -18.96   -19.14   -18.96 6.27 0.78  -18.18   -17.57 (-16.62) (-12.58) (-10.35)
  -17.38XBF-14   -20.59   -20.64   -19.83   -19.34   -19.35   -18.84   -18.84   -18.81   -18.84 5.73 0.71  -18.11   -17.03 (-16.29) (-12.70) (-10.56)
  -17.64XBF-15   -20.93   -21.01   -20.27   -19.76   -19.72   -19.25   -19.16   -20.55   -19.16 5.83 0.72  -18.40   -17.41 (-16.26) (-12.63) (-10.43)



NAXBF-16 NA NA NA NA   -56.29 NA NA NA NA 6.58 0.81NA NA (-17.84) (-14.01) (-11.26)
  -18.68XBF-17   -21.40   -21.58   -20.69   -20.21   -20.29   -19.55   -19.85   -19.96   -19.85 6.56 0.81  -19.38   -18.73 (-18.40) (-14.21) (-11.84)



NAXBF-18   -19.43   -19.69 NA NA NA   -17.84   -17.54   -17.37   -17.54 3.59 0.77  -15.70   -15.61 NA NA NA
  -15.80XBF-19   -19.29   -19.33   -18.59   -18.28   -18.16   -17.82   -17.52   -17.52   -17.52 7.45 0.60  -16.51   -15.66 NA   -11.73 (-9.68)



NAXBF-20 NA NA NA NA   -67.03 NA NA NA NA 4.93 0.61NA NA (-15.20) (-12.09) (-10.27)
  -17.50XBF-21   -20.54   -20.69   -19.94   -19.56   -19.50   -19.09   -18.81   -18.69   -18.81 5.65 0.70  -18.03   -17.45 (-16.29) (-12.79) (-10.64)



NAXBF-22 NA NA NA NA   -55.30 NA NA NA NA 6.56 0.81NA NA (-17.76) (-13.90) (-11.20)
  -17.26XBF-23   -20.40   -20.52   -19.66 -19.16*   -19.18   -18.77   -18.69   -18.73   -18.69 7.78 0.63  -18.03 -17.32*   -16.30   -12.56 (-10.37)
  -18.24XBF-24   -21.19   -21.31 NA   -19.95   -20.05   -19.90   -19.52   -19.48   -19.52 6.36 0.79  -18.95   -18.11 (-17.37) (-13.38) (-11.01)



NAXBF-25 NA NA NA NA   -45.87 NA NA NA NA 7.04 0.87NA NA (-19.24) (-14.92) (-12.20)
NAXBF-26 NA NA NA NA   -58.26 NA NA NA NA 7.37 0.91NA NA (-19.91) (-15.44) (-12.54)
NAXBF-27 NA NA NA NA   -46.36 NA NA NA NA 6.99 0.86NA NA (-19.13) (-14.93) (-12.14)
NAXBF-28 NA NA NA NA   -56.28 NA NA NA NA 7.16 0.89NA NA (-19.59)   -51.40 (-12.43)
NAXBF-29   -20.58   -20.77   -20.06   -19.76   -19.62   -19.22   -18.88   -18.76   -18.88 5.29 0.65  -18.15 NA (-16.31) (-12.87) (-11.02)
NAXBF-30 NA NA NA NA   -45.57 NA NA NA NA 6.28 0.78NA NA (-17.50) (-13.89) (-11.22)
NAXBF-31 NA NA NA NA   -57.17 NA NA NA NA 5.22 0.65NA NA (-16.07) (-12.58) (-10.85)
NAXBF-32 NA NA NA NA   -69.71 NA NA NA NA NA NANA NA NA NA NA
NAXBF-32A NA NA NA NA NA NA NA NA NA 4.74 0.59NA NA (-14.26) (-11.15) (-9.52)
NAXBF-33 NA NA NA NA   -55.46 NA NA NA NA 5.19 0.64NA NA (-15.87) (-12.56) (-10.68)
NAXBF-34 NA NA NA NA NA NA NA NA NA 1.68 0.32NA NA NA (-11.86) (-10.18)
NAXBF-35 NA NA NA NA NA NA NA NA NA 1.77 0.33NA NA NA (-11.72) (-9.95)
NAXBF-36 NA NA NA NA NA NA NA NA NA 2.82 0.53NA NA NA (-16.04) (-13.22)
NAGage SWL0020   -23.62   -24.21   -22.40   -22.52   -22.76   -21.93   -23.37   -23.22   -23.37 8.80 0.50  -22.46   -22.07   -20.32 NA   -14.25
NASWL0022   -22.47   -23.04   -21.33   -21.42   -21.41   -20.98   -21.65   -21.80   -21.65 8.55 0.48  -21.16   -20.55   -19.08   -14.52   -13.40



  -21.78SWL0025   -23.63   -24.30   -22.42   -22.50   -22.77   -21.96   -23.06   -23.56   -23.06 9.66 0.55  -22.77   -22.36   -20.11   -15.00   -13.36
  -21.14SWL0026   -23.17   -23.63   -21.98   -22.08   -22.18   -21.37   -22.12   -22.42   -22.12 7.79 0.63  -21.70   -21.12   -19.51   -14.95 NA
  -17.47SWL0031   -20.10   -20.54   -19.27   -19.23   -19.08   -18.49   -18.56   -18.55   -18.56 8.17 0.46  -17.38   -16.94   -16.33 -12.41*   -11.59



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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HSU Location



TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Jun



 2004
Jan



 2006
Oct



 2012
Feb



 1997



  -19.21Gage SWL0034   -21.62   -22.03   -20.67   -20.66   -20.64   -20.10   -20.34   -20.40   -20.34 7.43 0.60  -19.54   -19.13 (-17.95)   -13.84 NA
  -19.90SWL0036   -21.97   -22.39   -20.77   -20.98   -20.91   -20.34   -20.78   -21.07   -20.78 8.37 0.47  -20.16   -19.67   -18.63 -14.27*   -12.99



NASWL0063 NA NA NA NA NA NA NA NA NA 1.25 0.23NA NA NA   -13.51   -12.26
NASWL0066 NA NA NA NA NA NA NA NA NA 1.12 0.21NA NA NA   -13.00   -11.88
NASWL0067 NA NA NA NA NA NA NA NA NA 0.84 0.16NA NA NA   -12.64   -11.80



  -20.82XDA-1B   -22.90   -23.46   -21.82   -21.85   -21.97   -20.95   -22.08   -22.05   -22.08 -2.27 -0.24  -21.28   -20.86   -24.65 NA NA
  -17.03XG-01   -19.01   -19.37   -19.25   -19.10   -18.89   -18.32   -18.11   -15.40   -18.11 4.71 0.58  -16.91   -16.44 (-15.87) (-12.27) (-11.16)
  -17.67XG-02   -20.41   -20.75   -19.65   -19.57   -19.41   -18.86   -18.76   -18.77   -18.76 4.51 0.56  -17.67   -17.15 (-16.18) (-12.86) (-11.67)
  -17.33XG-03   -20.17   -20.49   -19.49   -19.35   -20.15   -18.49   -18.30   -16.38   -18.30 4.87 0.60  -17.32   -16.78 (-16.11) (-12.48) (-11.24)
  -18.04XG-04   -20.70   -21.14   -19.89   -19.00   -19.66   -19.18   -19.18   -19.24   -19.18 4.97 0.62  -18.27   -17.67 (-16.72) (-12.91) (-11.75)
  -18.16XG-05   -20.81   -21.19   -20.01   -19.90   -19.79   -19.28   -19.29   -19.36   -19.29 5.32 0.66  -18.42   -17.95 (-17.02) (-13.11) (-11.70)
  -18.23XG-06   -20.86   -21.25   -20.03   -19.89   -19.90   -19.31   -19.28 NA   -19.28 5.25 0.65  -18.40   -18.02 (-16.93) (-13.08) (-11.68)



NAXG-07   -20.57 NA NA NA NA NA NA NA NA -0.29 -2.25NA NA NA NA NA
  -18.99XG-08   -21.48   -21.89   -20.60   -20.57   -20.54   -19.98   -20.12   -18.71   -20.12 4.06 1.47  -19.48   -18.81 (-17.88) (-13.82) NA
  -20.66XG-09   -22.74   -23.17   -21.64   -21.70   -21.77 NA   -22.01   -21.90   -22.01 6.09 0.75  -21.11   -20.55 (-19.19) (-14.61) (-13.10)



NAXG-10   -19.68   -20.02   -19.01 NA NA   -18.08   -17.86   -17.72   -17.86 3.26 0.70  -16.55   -16.09 NA NA NA
  -20.39XG-11   -22.36   -22.86   -21.23   -21.35   -21.40   -20.84   -21.33   -21.58   -21.33 5.85 0.72  -20.84   -20.36 (-19.04) (-14.46) (-13.19)



NAXG-12   -22.03   -22.49   -20.99   -20.97   -21.06   -20.43   -20.75   -20.94   -20.75 5.85 0.72  -20.18   -19.57 (-18.50) (-15.10) (-12.65)
  -19.65XG-13   -22.02   -22.53   -21.03   -21.01   -21.05   -20.47   -20.72   -20.86   -20.72 5.70 0.70  -20.12   -19.49 (-18.26) (-14.03) (-12.56)
  -19.32XG-14   -20.45   -20.85   -19.61   -19.60   -19.43   -18.87   -18.86   -18.93   -18.86 7.32 0.59  -17.88   -17.37   -16.58   -12.80 (-11.57)
  -17.50XG-15   -20.30   -20.59   -19.68   -22.13   -19.32   -18.74   -18.53   -21.07   -18.53 6.71 0.83  -17.52   -17.10 (-17.88) (-12.53) (-11.17)
  -19.05XG-16   -21.59   -22.00   -20.74   -20.70   -20.65   -20.12   -20.17   -20.19   -20.17 5.48 0.68  -19.50   -19.88 (-17.63) (-13.68) (-12.15)



NAXG-17   -21.55   -21.95   -20.56   -20.58   -20.59   -20.01   -20.24   -20.40   -20.24 5.09 0.63  -19.51   -19.06 (-17.31) (-13.61) (-12.22)
  -20.82XG-18   -23.00   -23.38   -24.09   -21.90   -22.03   -21.23   -21.82   -22.13   -21.82 6.37 0.79  -21.45   -20.85 (-19.50) (-14.89) (-13.13)
  -20.40XG-19   -22.74   -23.07   -21.67   -21.63   -21.73   -21.09   -21.45   -16.84   -21.45 1.93 0.32  -21.06   -20.54 (-18.97) NA NA



NAXG-19A NA NA NA NA NA NA NA NA NA 2.08 0.39NA NA NA (-14.45) (-12.37)
NAXG-20 NA NA NA NA NA NA NA NA NA NA NANA NA NA NA (-11.00)
NAXG-21 NA NA NA NA NA NA NA NA NA 0.65 0.12NA NA NA (-12.30) (-11.65)
NAXG-22 NA NA NA NA NA NA NA NA NA 2.05 0.39NA NA NA (-14.64) (-12.59)
NAXG-23 NA NA NA NA NA NA NA NA NA 2.22 0.42NA NA NA (-14.67) (-12.45)



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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TABLE 2
Time-series Summary of Groundwater Elevations



2012 Groundwater Monitoring Report



Change
 In Level



Over Period
of Record



(ft)



Average 
Rate of



Change in
Level
(ft/yr)



 1994
Jul Oct Mar



 1995
Jun Oct Jan



 1996
May Oct Jan



 1998
Feb



 1999
Jan



 2000
Jun



 2004
Jan



 2006
Oct



 2012
Feb



 1997



NAGage XG-24 NA NA NA NA NA NA NA NA NA 1.67 0.31NA NA NA (-13.45) (-11.78)
NAXG-25 NA NA NA NA NA NA NA NA NA 1.64 0.31NA NA NA (-12.40) (-10.76)
NAXG-26 NA NA NA NA NA NA NA NA NA 2.07 0.39NA NA NA (-13.22) (-11.15)
NAXG-27 NA NA NA NA NA NA NA NA NA 2.34 0.44NA NA NA (-14.38) (-12.04)
NAXG-28 NA NA NA NA NA NA NA NA NA 2.52 0.47NA NA NA (-15.97) (-13.45)
NAXG-29 NA NA NA NA NA NA NA NA NA 1.97 0.37NA NA NA (-16.79) (-14.82)
NAXG-30 NA NA NA NA NA NA NA NA NA 1.63 0.31NA NA NA (-12.59) (-10.96)
NAXG-31 NA NA NA NA NA NA NA NA NA 2.13 0.40NA NA NA (-19.25) (-17.12)
NAXG-32 NA NA NA NA NA NA NA NA NA 1.52 0.29NA NA NA (-19.27) (-17.75)
NAXG-33 NA NA NA NA NA NA NA NA NA 1.40 0.26NA NA NA (-12.22) (-10.82)
NAXG-34 NA NA NA NA NA NA NA NA NA 3.17 0.60NA NA NA (-16.53) (-13.36)



  -17.68XLG-01   -20.42   -20.75   -19.66   -19.58   -19.41   -18.87   -18.72   -21.45   -18.72 4.97 0.61  -17.66   -17.21 (-16.45) (-12.73) (-11.48)
  -17.38XLG-02   -20.18   -20.53   -19.51   -19.36   -19.22   -18.63   -18.41   -18.45   -18.41 4.95 0.61  -17.35   -16.88 (-16.22) (-12.76) (-11.27)



created by wlev2.prg on 05/30/2012 at 16:34:03



NA = Not available.      * = Measurement taken before purging during sample round.   All elevations in feet MSL.
Measurments in parenthesis "( )" collected by Hargis + Associates.
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MBFCCMW001 Benzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA (24)



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (8000)



MBFCCMW002 Benzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA (120)



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (30000)



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (930)



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (150)



Water TablePZL0001 Acetone ug/l < 10 < 10VOCs < 13 < 10 < 10 < 10 < 10 < 10 < 2.0< 108240/60 < 10 38 < 50 < 20



Benzene ug/l 6.3 < 0.5 63 1.1 6.6 22 < 0.5 0.79 0.644.08240/60 1.1 2.6 NA < 0.50



Chloroform ug/l < 0.5 0.62 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 1.0 < 1.0 < 1.0



Chloromethane ug/l < 1 < 1 < 1 < 1 < 1 7.3 < 1 < 2.0 < 1.0< 18240/60 < 2.0 < 10 < 10 < 10



Cyclohexane ug/l < 10 < 10 15 < 10 < 10 < 10 < 10 < 10 < 2.0< 108240/60 NA NA NA < 10



Dichlorobromomethane ug/l < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.39 < 1.0< 0.58240/60 < 1.0 < 1.0 < 1.0 < 1.0



Ethylbenzene ug/l < 1 < 1 6.4 < 1 < 1 1.4 < 1 < 1.0 < 1.0< 18240/60 < 1.0 2.4 NA < 1.0



Freon 113 ug/l < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 1.0 0.37< 28240/60 < 1.0 NA < 10 < 10



Freon 12 ug/l 15 < 5 16 9.0 7.7 17 5.1 7.4 7.99.18240/60 6.9 8.3 3.0 5.3



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.72 < 1.0 < 1.0



Toluene ug/l < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Trichloroethene ug/l < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.0 < 1.0< 18240/60 < 1.0 0.76 < 1.0 < 1.0



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 51



Water TablePZL0002 1,1-Dichloroethane ug/l < 1 < 1VOCs < 1 < 1 NA NA NA NA NA1.08240/60 NA NA NA NA



1,1-Dichloroethene ug/l < 0.5 0.90 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA NA NA



Chloroform ug/l < 0.5 0.78 0.50 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA NA NA



Freon 113 ug/l < 2 < 2 < 2 < 2 NA NA NA NA NA2.38240/60 NA NA NA NA



Methylene chloride ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



Tetrachloroethene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



Trichloroethene ug/l 3.6 3.9 3.8 2.7 NA NA NA NA NA6.38240/60 NA NA NA NA



cis-1,2-Dichloroethene ug/l 1.0 1.3 < 1 1.0 NA NA NA NA NA1.58240/60 NA NA NA NA



Water TablePZL0003 1,1,2,2-Tetrachloroethane ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.00.598240/60 < 1.0 < 1.0 < 1.0 NA



1,2,4-Trichlorobenzene ug/l NA NA NA NA NA NA NA < 1.0 < 1.0NA8240/60 NA 0.33 < 1.0 NA



Benzene ug/l < 0.5 < 0.5 6.0 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 0.50 < 0.50 NA



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 0.42 0.75< 0.58240/60 < 1.0 1.1 3.1 NA



Methyl Ethyl Ketone ug/l < 5 < 5 5.0 < 5 NA NA < 5 < 10 < 2.0< 58240/60 22 < 10 < 10 NA



Methylene chloride ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 5.0 < 1.0< 18240/60 < 1.0 < 10 < 10 NA



Tetrachloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.37 0.68< 18240/60 0.81 1.2 1.3 NA



Trichloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.58 1.1< 18240/60 1.7 2.3 1.8 NA
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Water TablePZL0004 1,1-Dichloroethene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 0.45 0.82< 0.58240/60 0.58 < 1.0 < 1.0 NA



Acetone ug/l < 10 < 10 < 10 < 10 NA NA < 10 < 10 < 2.0< 108240/60 < 10 < 10 7.3 NA



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 0.97 < 0.50 NA



Chloroform ug/l < 0.5 0.68 < 0.5 < 0.5 NA NA < 0.5 0.77 0.680.908240/60 0.63 0.81 4.7 NA



Dichlorobromomethane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 1.0 0.68 NA



Tetrachloroethene ug/l 3.5 3.5 3.7 3.2 NA NA 2.8 2.5 3.03.78240/60 2.4 < 1.4 0.74 NA



Water TablePZL0005 Toluene ug/l < 1 < 1VOCs < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



Water TablePZL0006 1,1-Dichloroethene ug/l NA NAVOCs < 0.5 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 3 < 5 < 5 < 5.0 < 10NA8240/60 1.1 < 2.0 1.2 NA



Benzene ug/l NA NA 900 420 97 23 61 16 5.9NA8240/60 7.6 6.9 < 2.1 NA



Cyclohexane ug/l NA NA < 200 < 300 24 < 100 < 100 29 < 20NA8240/60 NA NA NA NA



Ethylbenzene ug/l NA NA 2300 3200 950 1500 1500 230 250NA8240/60 340 260 < 1.0 NA



Naphthalene ug/l NA NA 72 49 26 < 18 17 2.8 3.7NA8240/60 2.7 3.7 < 10 NA



ug/l NA NA 48 41 NA NA NA NA NANA8270 NA NA NA NA



Tetrachloroethene ug/l NA NA 31 23 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 20 < 30 16 21 18 8.6 5.8NA8240/60 4.8 4.8 2.6 NA



Toluene ug/l NA NA 33 30 < 5 < 10 < 10 1.7 < 10NA8240/60 < 5.0 < 2.0 < 1.0 NA



Trichloroethene ug/l NA NA 23 19 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 20 < 30 13 < 10 < 10 4.6 < 10NA8240/60 3.9 3.6 2.8 NA



Xylenes (Ttl) ug/l NA NA < 20 < 30 < 5 < 10 < 10 < 5.0 < 10NA8240/60 < 5.0 3.2 NA NA



cis-1,2-Dichloroethene ug/l NA NA < 0.5 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 20 < 30 < 5 < 10 < 10 7.0 8.6NA8240/60 11 8.6 4.7 NA



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 0.79 NA



sec-Butylbenzene ug/l NA NA < 20 < 30 < 5 < 10 < 10 NA NANA8240/60 1.7 1.5 0.93 NA



Water TablePZL0007 All Analytes ND NDVOCs ND ND NA NA ND ND NDND ND ND ND NA



Water TablePZL0008 All Analytes NA NAVOCs ND ND NA NA NA NA NANA NA NA NA NA



Water TablePZL0009 1,2,4-Trimethylbenzene ug/l NA NAVOCs < 10 < 30 < 10 < 50 < 10 < 25 < 100NA8240/60 < 10 0.39 0.44 NA



1,2-Dichloroethane ug/l NA NA < 0.5 < 2 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 20 < 5 < 30 < 5 < 25 < 100NA8240/60 < 10 8.5 6.3 NA



1,3,5-Trimethylbenzene ug/l NA NA < 10 < 30 < 10 < 50 < 10 < 25 < 100NA8240/60 < 10 0.39 < 1.0 NA



Acetone ug/l NA NA < 100 < 300 < 100 < 500 < 100 < 250 < 200NA8240/60 < 100 4.7 7.3 NA



Benzene ug/l NA NA 940 980 1000 9000 1200 550 680NA8240/60 290 170 72 NA



Chloroform ug/l NA NA < 0.5 < 2 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 20 < 5 < 30 < 5 < 25 < 100NA8240/60 < 10 1.3 0.51 NA



Chloromethane ug/l NA NA < 0.5 < 2 NA NA NA NA NANA8010/21 NA NA NA NA
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Water TablePZL0009 Chloromethane ug/l NA NAVOCs < 10 < 30 < 10 81 < 10 < 50 < 100NA8240/60 < 20 < 10 < 10 NA



Cyclohexane ug/l NA NA 1800 2100 1900 5400 2400 1100 2000NA8240/60 NA NA NA NA



Ethylbenzene ug/l NA NA 270 720 680 2600 590 420 740NA8240/60 360 58 23 NA



Isopropylbenzene ug/l NA NA < 10 < 30 15 < 50 19 24 < 100NA8240/60 22 17 16 NA



Naphthalene ug/l NA NA < 10 44 < 10 < 50 < 10 < 25 < 100NA8240/60 < 10 < 10 < 10 NA



ug/l NA NA < 5 < 5 NA NA NA NA NANA8270 NA NA NA NA



Toluene ug/l NA NA 120 100 93 360 100 70 79NA8240/60 32 22 15 NA



Trichloroethene ug/l NA NA < 0.5 < 2 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 30 < 10 < 50 < 10 < 25 < 100NA8240/60 < 10 0.72 0.46 NA



Vinyl chloride ug/l NA NA < 0.5 < 2 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 20 < 5 < 30 < 5 < 50 < 100NA8240/60 < 20 0.55 < 0.50 NA



Xylenes (Ttl) ug/l NA NA < 10 < 30 < 10 < 50 32 33 < 100NA8240/60 30 23 NA NA



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 22 NA



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1.8 2.1 NA



n-Propylbenzene ug/l NA NA < 10 < 30 < 10 < 50 < 10 < 25 < 100NA8240/60 < 10 0.47 0.19 NA



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 0.30 NA



sec-Butylbenzene ug/l NA NA < 10 < 30 < 10 < 50 < 10 NA NANA8240/60 13 12 14 NA



Water TablePZL0010 1,2,3-Trichlorobenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 0.42 < 1.0 NA



Acetone ug/l 14 < 10 < 10 14 NA NA < 10 < 10 < 2.0< 108240/60 < 10 4.6 < 50 NA



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 0.22 < 1.0< 0.58240/60 0.52 < 0.50 < 0.50 NA



Chloroethane ug/l < 1 < 1 < 1 4.1 NA NA < 1 < 2.0 < 1.0< 18240/60 < 2.0 < 1.0 < 1.0 NA



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 2.2< 0.58240/60 0.85 0.75 0.44 NA



Chloromethane ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 2.0 < 1.0< 18240/60 < 2.0 < 10 < 10 NA



Methyl Ethyl Ketone ug/l < 5 < 5 < 5 7.0 NA NA < 5 < 10 < 2.0< 58240/60 < 5.0 < 10 < 10 NA



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 1.0 0.34 NA



Tetrachloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.20 < 1.0< 18240/60 < 1.0 0.28 < 1.0 NA



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 1.0 < 1.0 NA



Water TablePZL0011 1,2,4-Trimethylbenzene ug/l < 1000 < 1000VOCs < 1000 < 500 NA NA < 1000 < 1000 < 2500< 10008240/60 < 1000 18 8.7 NA



Benzene ug/l 65000 120000 91000 86000 NA NA 77000 43000 380001400008240/60 40000 36000 8100 NA



Chlorobenzene ug/l < 50 < 50 < 50 < 100 NA NA NA NA NA< 1008010/21 NA NA NA NA



ug/l < 1000 < 1000 < 1000 < 500 NA NA < 1000 240 < 2500< 10008240/60 < 1000 < 50 4.8 NA



Cyclohexane ug/l < 10000 < 10000 < 10000 < 5000 NA NA < 10000 2200 < 5000< 100008240/60 NA NA NA NA



Ethylbenzene ug/l 1900 4200 < 1000 2000 NA NA 2200 1400 190028008240/60 1400 1300 470 NA



Isopropylbenzene ug/l < 1000 < 1000 < 1000 < 500 NA NA < 1000 < 1000 < 2500< 10008240/60 < 1000 11 < 20 NA



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 56 23 NA
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Water TablePZL0011 Naphthalene ug/l < 1000 < 1000VOCs < 1000 < 500 NA NA < 1000 < 1000 < 2500< 10008240/60 < 1000 65 27 NA



ug/l 96 < 300 190 150 NA NA NA NA NA1408270 NA NA NA NA



Styrene ug/l 7600 15000 < 9700 9600 NA NA 8200 5500 5500140008240/60 4500 5500 1600 NA



Toluene ug/l 28000 59000 44000 31000 NA NA 32000 21000 22000570008240/60 20000 22000 6400 NA



Xylenes (Ttl) ug/l 6600 13000 3600 6200 NA NA 7700 4700 5300100008240/60 4100 2900 NA NA



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 970 NA



n-Propylbenzene ug/l < 1000 < 1000 < 1000 < 500 NA NA < 1000 < 1000 < 2500< 10008240/60 < 1000 < 50 5.7 NA



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 490 NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 2700



Water TablePZL0012 1,1-Dichloroethene ug/l < 0.5 2.2VOCs < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 NA NA< 0.58240/60 NA < 1.0 < 25 NA



2-Hexanone ug/l < 5 < 5 < 5 < 5 NA NA < 5 NA NA< 58240/60 NA < 10 < 250 NA



Acetone ug/l 31 28 < 16 < 10 NA NA < 10 NA NA< 108240/60 NA < 10 < 1300 NA



Benzene ug/l 24 1.2 2.7 4.6 NA NA 21 NA NA< 0.58240/60 NA < 0.50 < 13 NA



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 0.5 0.53 < 0.5 < 0.5 NA NA < 0.5 NA NA< 0.58240/60 NA < 1.0 < 25 NA



Cyclohexane ug/l < 10 19 32 52 NA NA 13 NA NA8.88240/60 NA NA NA NA



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.39 NA NA



Tetrachloroethene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 NA NA< 18240/60 NA < 1.0 < 25 NA



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 NA NA< 18240/60 NA < 1.0 < 25 NA



Trichloroethene ug/l < 0.5 3.4 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 NA NA< 18240/60 NA < 1.0 < 25 NA



sec-Butylbenzene ug/l 4.7 < 1 4.9 4.7 NA NA 4.2 NA NA4.38240/60 NA 0.25 < 25 NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 4600



Water TablePZL0013 Benzene ug/l 650000 570000VOCs 590000 520000 NA NA 470000 400000 4600005900008240/60 300000 NA NA NA



Chlorobenzene ug/l < 300 < 200 < 50 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 5000 < 5000 < 5000 3400 NA NA < 5000 < 5000 < 25000< 50008240/60 < 5000 NA NA NA



Chloroform ug/l < 300 < 200 < 50 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 3000 < 3000 < 3000 < 2000 NA NA < 3000 < 5000 < 25000< 30008240/60 < 5000 NA NA NA



Water TablePZL0014 Benzene ug/l NA NAVOCs 0.60 1.0 < 0.5 < 0.5 < 0.5 < 1.0 < 1.0NA8240/60 < 1.0 < 0.50 0.68 NA



Chloroform ug/l NA NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 1.0 9.0NA8240/60 0.60 < 1.0 0.30 NA



Chloromethane ug/l NA NA < 1 2.0 < 1 < 1 < 1 < 2.0 < 1.0NA8240/60 < 2.0 < 10 < 10 NA



Dichlorobromomethane ug/l NA NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 1.0 2.6NA8240/60 < 1.0 < 1.0 < 1.0 NA



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 30 13 NA
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Water TablePZL0016 1,1,2-Trichloroethane ug/l < 50 < 50VOCs < 30 < 50 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 50 < 50 < 30 < 50 NA NA < 50 51 < 100< 1008240/60 < 50 < 10 < 20 NA



1,1-Dichloroethane ug/l < 50 < 50 < 30 < 50 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 100 < 50 < 100 NA NA < 100 < 50 < 100< 2008240/60 < 50 12 < 20 NA



1,1-Dichloroethene ug/l < 50 < 50 < 30 < 50 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 50 < 50 < 30 < 50 NA NA < 50 17 < 100< 1008240/60 < 50 4.9 < 20 NA



1,2,3-Trichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 4.1 < 20 NA



1,2,4-Trichlorobenzene ug/l NA NA NA NA NA NA NA < 50 < 100NA8240/60 NA 4.6 < 20 NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Benzene ug/l 67 1200 < 30 < 50 NA NA < 50 7.6 < 100< 1008240/60 < 50 < 5.0 < 30 NA



Chlorobenzene ug/l < 50 < 50 < 30 < 50 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 100 69 < 100 NA NA < 100 < 50 < 100< 2008240/60 < 50 < 10 < 20 NA



Chloroform ug/l 82 200 120 150 NA NA NA NA NA1608010/21 NA NA NA NA



ug/l 64 95 73 72 NA NA < 50 47 < 100< 1008240/60 27 21 12 NA



Tetrachloroethene ug/l 7400 5800 6300 7000 NA NA NA NA NA64008010/21 NA NA NA NA



ug/l 5600 7500 5600 6100 NA NA 5900 2900 190072008240/60 2100 1400 910 NA



Trichloroethene ug/l 15000 9700 7800 9900 NA NA NA NA NA130008010/21 NA NA NA NA



ug/l 11000 13000 9400 9300 NA NA 7500 3700 1800110008240/60 2000 1400 770 NA



cis-1,2-Dichloroethene ug/l 2800 2300 2500 2600 NA NA NA NA NA20008010/21 NA NA NA NA



ug/l 1800 < 100 2000 2300 NA NA 1500 2500 160017008240/60 2400 2500 1900 NA



trans-1,2-Dichloroethene ug/l < 50 < 50 < 30 < 50 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 100 110 < 100 NA NA < 100 < 25 < 100< 2008240/60 15 < 10 51 NA



Water TablePZL0018 1,2,4-Trimethylbenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA < 1 < 1.0 2.9< 18240/60 < 1.0 NA NA < 1.0



Benzene ug/l < 0.5 < 0.5 < 0.5 0.68 NA NA < 0.5 0.27 0.530.758240/60 1.4 NA NA 1700



Chlorobenzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.18 < 1.0< 18240/60 < 1.0 NA NA < 1.0



Ethylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 0.34 NA NA 4.0



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.20 0.60< 18240/60 1.1 NA NA < 1.0



Tetrachloroethene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.79 0.79< 18240/60 1.4 NA NA 2.2



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 NA NA 1.2



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA 2.4



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA 1.6



sec-Butylbenzene ug/l < 1 < 1 < 1 1.7 NA NA < 1 NA NA1.78240/60 2.6 NA NA < 1.0



tert-Butylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 0.31 NA NA < 1.0
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Water TablePZL0018 pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TablePZL0019 Benzene ug/l 640000 380000VOCs 370000 300000 NA NA 330000 180000 4900004500008240/60 330000 NA NA (250000)



Ethylbenzene ug/l 16000 11000 6000 < 5000 NA NA 10000 4600 9600140008240/60 11000 NA NA (4800)



Naphthalene ug/l < 5000 < 5000 < 5000 < 5000 NA NA < 500 < 5000 < 25000< 50008240/60 < 5000 NA NA (<20000)



ug/l < 30 16 36 < 30 NA NA 200 30 32< 308270 120 NA NA NA



Toluene ug/l < 5000 < 5000 < 5000 < 5000 NA NA 700 < 5000 < 25000< 50008240/60 3600 NA NA (<2000)



pCBSA ug/l < 100 850pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<20000)



Water TablePZL0020 1,2,4-Trimethylbenzene ug/l < 2000 < 5000VOCs < 2000 < 5000 < 10000 < 5000 < 500 < 10000 < 25000< 50008240/60 < 5000 740 310 (<2000)



1,2-Dichloroethane ug/l < 100 < 200 < 30 < 1000 < 500 < 200 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 1000 < 3000 < 1000 < 3000 < 5000 < 3000 < 300 < 10000 NA< 30008240/60 < 5000 < 250 170 (<1000)



1,3,5-Trimethylbenzene ug/l < 2000 < 5000 < 2000 < 5000 < 10000 < 5000 < 500 < 10000 < 25000< 50008240/60 < 5000 140 < 200 (<2000)



Benzene ug/l 270000 350000 400000 580000 470000 570000 540000 480000 4800005200008240/60 410000 510000 290000 (190000)



Ethylbenzene ug/l 19000 15000 5300 19000 15000 8100 18000 15000 12000200008240/60 10000 16000 15000 (5800)



Isopropylbenzene ug/l < 2000 < 5000 < 2000 < 5000 < 10000 < 5000 < 500 < 10000 < 25000< 50008240/60 < 5000 200 140 (<2000)



Naphthalene ug/l < 2000 < 5000 < 2000 < 5000 < 10000 < 5000 < 500 < 10000 < 25000< 50008240/60 < 5000 < 5000 180 (<20000)



ug/l 59 120 99 96 180 170 < 200 170 90788270 44 NA NA NA



Toluene ug/l < 2000 < 5000 4600 7400 < 10000 6600 6300 3900 6400< 50008240/60 < 5000 2700 1600 (<2000)



Xylenes (Ttl) ug/l < 2000 < 5000 < 2000 < 5000 < 10000 < 5000 3100 < 10000 < 25000< 50008240/60 < 5000 3000 NA (<2000)



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 1200 NA



n-Propylbenzene ug/l < 2000 < 5000 < 2000 < 5000 < 10000 < 5000 < 500 < 10000 < 25000< 50008240/60 < 5000 < 500 52 (<2000)



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 690 (<2000)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<20000)



Water
Table/MBFB



PZL0021 1,1-Dichloroethane ug/l < 30 < 30VOCs < 5 < 30 NA NA < 30 0.16 < 500< 5008010/21 < 5000 NA NA NA



ug/l < 200 < 200 < 300 < 300 NA NA < 500 < 1200 < 5000< 2008240/60 < 1000 < 500 NA NA



1,1-Dichloroethene ug/l < 30 < 30 < 5 < 30 NA NA < 30 0.26 < 500< 5008010/21 < 5000 NA NA NA



ug/l < 100 < 100 < 200 < 200 NA NA < 300 < 1200 < 5000< 1008240/60 < 1000 < 500 NA NA



1,2-Dichloroethane ug/l < 30 70 44 < 30 NA NA 40 < 1.0 < 500< 5008010/21 < 5000 NA NA NA



ug/l < 100 < 100 < 200 < 200 NA NA < 300 < 1200 < 5000< 1008240/60 < 1000 < 250 NA NA



Benzene ug/l 23000 17800 23000 28000 NA NA 96000 110000 97000350008240/60 99000 200000 NA NA



Carbon disulfide ug/l < 400 < 400 < 500 < 500 NA NA < 1000 < 12000 < 10000< 4008240/60 < 1000 380 NA NA



Chlorobenzene ug/l < 30 < 30 11 < 30 NA NA < 30 12 < 500< 5008010/21 < 5000 NA NA NA



ug/l < 200 < 200 < 300 < 300 NA NA < 500 < 1200 < 5000< 2008240/60 < 1000 < 500 NA NA
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PZL0021 Freon 11 ug/l < 30 < 30VOCs < 5 < 30 NA NA < 30 0.15 < 500< 5008010/21 < 5000 NA NA NA



ug/l < 200 < 200 < 300 < 300 NA NA < 500 < 2500 < 5000< 2008240/60 < 2000 < 5000 NA NA



Methylene chloride ug/l < 30 < 100 < 20 < 100 NA NA < 100 < 5.0 < 2500< 5008010/21 < 25000 NA NA NA



ug/l 740 < 200 280 < 300 NA NA < 500 < 6200 < 5000< 2008240/60 < 1000 < 5000 NA NA



Toluene ug/l 260 250 < 300 < 300 NA NA 540 730 < 50008608240/60 500 1400 NA NA



Trichloroethene ug/l < 30 38 31 31 NA NA 39 16 < 500< 5008010/21 < 5000 NA NA NA



ug/l < 200 < 200 < 300 < 300 NA NA < 500 < 1200 < 5000< 2008240/60 < 1000 < 500 NA NA



cis-1,2-Dichloroethene ug/l < 30 < 30 < 5 < 30 NA NA < 30 3.8 < 500< 5008010/21 NA NA NA NA



ug/l < 200 < 200 < 300 < 300 NA NA < 500 < 620 < 5000< 2008240/60 < 1000 < 500 NA NA



trans-1,2-Dichloroethene ug/l < 30 < 30 < 5 < 30 NA NA < 30 0.54 < 500< 5008010/21 < 5000 NA NA NA



ug/l < 200 < 200 < 300 < 300 NA NA < 500 < 620 < 5000< 2008240/60 < 1000 < 500 NA NA



pCBSA ug/l < 100 190pCBSA 140 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Water TablePZL0022 Benzene ug/l < 0.5 < 0.5VOCs 1.3 < 0.5 NA NA NA NA NA1.08240/60 NA 2.4 < 0.50 (<0.50)



Toluene ug/l 2.0 1.6 < 0.5 < 0.5 NA NA NA NA NA0.868240/60 NA < 1.0 < 1.0 (<1.0)



sec-Butylbenzene ug/l 1.8 2.3 4.3 2.7 NA NA NA NA NA2.68240/60 NA 0.40 < 1.0 (<1.0)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



Water TablePZL0023 Benzene ug/l NA NAVOCs NA NA NA NA NA NA NA< 58240/60 NA NA NA NA



Ethylbenzene ug/l NA NA NA NA NA NA NA NA NA6808240/60 NA NA NA NA



Isopropylbenzene ug/l NA NA NA NA NA NA NA NA NA528240/60 NA NA NA NA



Naphthalene ug/l NA NA NA NA NA NA NA NA NA14008240/60 NA NA NA NA



ug/l NA NA NA NA NA NA NA NA NA8308270 NA NA NA NA



Toluene ug/l NA NA NA NA NA NA NA NA NA358240/60 NA NA NA NA



n-Propylbenzene ug/l NA NA NA NA NA NA NA NA NA128240/60 NA NA NA NA



sec-Butylbenzene ug/l NA NA NA NA NA NA NA NA NA328240/60 NA NA NA NA



Water TablePZL0024 Benzene ug/l 140000 120000VOCs 96000 100000 NA NA 120000 73000 40000510008240/60 42000 NA NA (<0.50)



Ethylbenzene ug/l 3500 3800 12000 2700 NA NA 3300 1700 < 250013008240/60 620 NA NA (<1.0)



Naphthalene ug/l < 1000 < 2000 < 1000 < 1000 NA NA < 500 < 1000 < 2500< 5008240/60 < 1000 NA NA (<10)



ug/l 210 330 440 400 NA NA 150 23 9.64508270 11 NA NA NA



Xylenes (Ttl) ug/l < 1000 < 2000 < 1000 < 1000 NA NA < 500 < 1000 < 25007908240/60 < 1000 NA NA (<1.0)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



Water TablePZL0025 Acetone ug/l < 200 < 200VOCs 2000 < 1000 < 1000 < 500 < 2000 < 100 < 2.0< 2008240/60 < 10 < 10 NA (<20)



Benzene ug/l 2200 1900 12000 9600 12000 7300 28000 330 1226008240/60 < 1.0 1.5 NA (<0.50)



Chlorobenzene ug/l < 3 < 3 < 0.5 < 30 NA NA NA NA NA< 0.58010/21 NA NA NA NA
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Water TablePZL0025 Chlorobenzene ug/l < 20 < 20VOCs < 100 < 100 < 100 < 50 < 200 < 10 0.17< 208240/60 < 1.0 < 1.0 NA (<1.0)



Ethylbenzene ug/l < 20 < 20 < 100 < 100 < 100 < 50 < 200 1.0 0.42< 208240/60 < 1.0 < 1.0 NA (<1.0)



Xylenes (Ttl) ug/l < 20 < 20 < 100 < 100 < 100 < 50 < 200 < 10 < 1.0< 208240/60 < 1.0 < 1.0 NA (<1.0)



tert-Butylbenzene ug/l < 20 < 20 < 100 < 100 < 100 < 50 < 200 4.7 3.5< 208240/60 < 1.0 0.23 NA (<1.0)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



Water TablePZL0026 Benzene ug/l 670 3500VOCs 3300 2700 NA NA 3900 2400 110041008240/60 620 2000 91 NA



Carbon disulfide ug/l < 20 < 50 < 40 < 40 NA NA < 50 < 500 < 100< 1008240/60 < 10 6.3 < 200 NA



Ethylbenzene ug/l < 10 27 < 20 32 NA NA 190 25 < 50< 508240/60 3.4 18 < 20 NA



Methyl Ethyl Ketone ug/l < 50 < 200 < 100 < 100 NA NA < 200 < 500 < 100< 3008240/60 490 76 < 200 NA



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 6.9 < 20 NA



Styrene ug/l < 10 < 30 < 20 29 NA NA 32 28 < 50< 508240/60 < 10 19 < 20 NA



Toluene ug/l 17 85 88 63 NA NA 79 76 451108240/60 18 59 < 20 NA



Xylenes (Ttl) ug/l < 10 < 30 < 20 38 NA NA < 30 25 < 50< 508240/60 13 13 NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 73000



Water
Table/MBFB



SWL0002 1,1-Dichloroethane ug/l < 100 < 3VOCs < 5 < 200 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 2000 < 2000 < 30000 < 2000 NA NA NA NA NA< 100008240/60 NA NA 1.8 NA



1,1-Dichloroethene ug/l < 100 33 7.5 < 200 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 1000 < 1000 < 20000 < 1000 NA NA NA NA NA< 50008240/60 NA NA 2.6 NA



Benzene ug/l 270000 240000 310000 290000 NA NA NA NA NA1800008240/60 NA NA < 19 NA



Tetrachloroethene ug/l < 100 240 95 < 200 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 2000 < 2000 < 30000 < 2000 NA NA NA NA NA< 100008240/60 NA NA 350 NA



Trichloroethene ug/l 230 680 220 400 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 2000 < 2000 < 30000 < 2000 NA NA NA NA NA< 100008240/60 NA NA 130 NA



cis-1,2-Dichloroethene ug/l < 100 45 43 < 200 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 2000 < 2000 < 30000 < 2000 NA NA NA NA NA< 100008240/60 NA NA 14 NA



trans-1,2-Dichloroethene ug/l < 100 < 3 < 5 < 200 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 2000 < 2000 < 30000 < 2000 NA NA NA NA NA< 100008240/60 NA NA 9.8 NA



Water
Table/MBFB



SWL0003 1,1-Dichloroethane ug/l < 100 < 200VOCs < 5 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 5000 < 5000 < 3000 < 2000 NA NA NA NA NA< 100008240/60 NA 32 180 NA



1,1-Dichloroethene ug/l < 100 < 200 11 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 3000 < 3000 < 2000 < 1000 NA NA NA NA NA< 50008240/60 NA 89 230 NA



Benzene ug/l 430000 350000 330000 340000 NA NA NA NA NA3400008240/60 NA 150000 170000 NA



Styrene ug/l < 5000 < 5000 < 3000 < 2000 NA NA NA NA NA< 100008240/60 NA 29 < 2500 NA



Tetrachloroethene ug/l < 100 < 200 13 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA
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SWL0003 Tetrachloroethene ug/l < 5000 < 5000VOCs < 3000 < 2000 NA NA NA NA NA< 100008240/60 NA 940 440 NA



Toluene ug/l < 5000 < 5000 < 3000 < 2000 NA NA NA NA NA< 100008240/60 NA 18 < 2500 NA



Trichloroethene ug/l < 100 < 200 7.3 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 5000 < 5000 < 3000 < 2000 NA NA NA NA NA< 100008240/60 NA 3900 2400 NA



cis-1,2-Dichloroethene ug/l < 100 < 200 < 5 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 5000 < 5000 < 3000 < 2000 NA NA NA NA NA< 100008240/60 NA 68 100 NA



trans-1,2-Dichloroethene ug/l < 100 < 200 < 5 < 300 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 5000 < 5000 < 3000 < 2000 NA NA NA NA NA< 100008240/60 NA 36 71 NA



Water
Table/MBFB



SWL0004 1,1-Dichloroethene ug/l < 100 < 200VOCs < 30 < 300 < 300 NA < 500 0.97 < 500< 5008010/21 < 10000 NA NA NA



ug/l < 10000 < 10000 < 5000 < 5000 < 5000 NA < 3000 < 12000 < 25000< 30008240/60 < 12000 < 5.0 < 50 NA



Benzene ug/l 2200000 1400000 1200000 1700000 920000 NA 870000 870000 9500009000008240/60 820000 610000 610000 NA



Ethylbenzene ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 1200 < 5000 NA



Isopropylbenzene ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 23 < 5000 NA



Naphthalene ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 20 < 50000 NA



Styrene ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 780 < 5000 NA



Tetrachloroethene ug/l < 100 < 200 < 30 < 300 < 300 NA < 500 12 < 500< 5008010/21 < 10000 NA NA NA



ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 55 62 NA



Toluene ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA 5600 < 12000 < 2500072008240/60 < 12000 1300 < 5000 NA



Trichloroethene ug/l < 100 < 200 < 30 < 300 < 300 NA < 500 < 2.5 < 500< 5008010/21 < 10000 NA NA NA



ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 37 530 NA



Xylenes (Ttl) ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 28 NA NA



cis-1,2-Dichloroethene ug/l < 100 < 200 < 30 < 300 < 300 NA < 500 6.4 < 500< 5008010/21 NA NA NA NA



ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 6200 < 25000< 50008240/60 < 12000 7.4 < 50 NA



n-Propylbenzene ug/l < 20000 < 20000 < 10000 < 10000 < 10000 NA < 5000 < 12000 < 25000< 50008240/60 < 12000 5.9 < 5000 NA



Water TableSWL0005 1,2,4-Trimethylbenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA < 1 < 1.0 < 1.02.28240/60 < 1.0 < 1.0 < 1.0 < 1.0



Benzene ug/l 1.3 < 0.5 2.0 0.81 NA NA < 0.5 0.67 0.421.88240/60 < 1.0 < 0.50 NA < 0.50



Chloroform ug/l 0.51 0.54 0.51 0.74 NA NA < 0.5 0.47 0.40< 0.58240/60 0.31 < 1.0 < 1.0 < 1.0



Ethylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Freon 12 ug/l 17 9.1 9.5 7.3 NA NA 3.4 4.3 3.55.98240/60 1.8 1.0 < 1.0 < 1.0



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.29 0.16< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Naphthalene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.52 < 1.0< 18240/60 < 1.0 < 10 < 10 < 10



ug/l NA NA NA < 5 NA NA NA NA NA< 58270 NA NA NA NA



Tetrachloroethene ug/l 3.7 3.3 2.8 3.2 NA NA 2.1 2.3 1.73.28240/60 1.4 0.84 < 1.0 < 1.0



Trichloroethene ug/l < 1 < 1 < 1 0.79 NA NA < 1 0.73 0.57< 18240/60 0.52 < 1.0 < 1.0 < 1.0



Vinyl chloride ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 2.0 0.40< 0.58240/60 < 2.0 < 0.50 < 0.50 < 0.50
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Water TableSWL0005 pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0006 Benzene ug/l < 0.5 0.58VOCs < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.11 < 1.0< 0.58240/60 < 1.0 < 0.50 < 0.50 < 0.50



Carbon disulfide ug/l < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 10 < 2.0< 28240/60 < 1.0 < 10 < 10 < 10



Methylene chloride ug/l < 1 < 1 1.2 < 1 < 1 < 1 < 1 < 5.0 < 1.0< 18240/60 < 1.0 < 10 < 10 < 10



Toluene ug/l < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0007 1,1,2-Trichloroethane ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 1.1 < 1.0< 58240/60 < 1.0 < 1.0 < 1.0 NA



1,1-Dichloroethane ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 0.36< 108240/60 < 1.0 < 1.0 < 1.0 NA



Acetone ug/l 56 80 25 26 NA NA 27 NA < 5.8< 1008240/60 8.2 < 10.0 < 50 NA



Benzene ug/l 1.0 2.1 1.9 < 0.5 NA NA < 0.5 0.99 1.0< 0.58240/60 0.89 1.4 3.0 NA



Chloroform ug/l < 0.5 < 0.5 0.66 0.75 NA NA < 0.5 0.58 0.63< 58240/60 0.50 0.55 0.77 NA



Chloromethane ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 2.0 < 1.0< 108240/60 < 2.0 < 10 < 10 NA



Cyclohexane ug/l 120 85 64 69 NA NA 25 41 < 2.010008240/60 NA NA NA NA



Ethylbenzene ug/l < 1 1.1 < 1 < 1 NA NA 8.6 < 1.0 < 1.0< 108240/60 < 1.0 < 1.0 < 1.0 NA



Freon 11 ug/l 3.5 7.4 < 1 4.4 NA NA 5.5 5.6 7.8< 108240/60 4.3 2.7 3.9 NA



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.13 < 1.0< 108240/60 < 1.0 0.18 < 1.0 NA



Methylene chloride ug/l 1.8 < 1 < 1 < 1 NA NA < 1 < 0.20 0.38< 108240/60 < 1.0 < 10 < 10 NA



Toluene ug/l 1.4 < 0.58 1.2 < 0.5 NA NA < 1 0.54 0.401.08240/60 < 1.0 < 1.0 < 1.0 NA



Trichloroethene ug/l 2.5 2.5 2.4 2.9 NA NA 2.0 2.0 2.0< 108240/60 2.0 < 1.4 1.0 NA



Xylenes (Ttl) ug/l < 1 5.4 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 108240/60 < 1.0 0.44 NA NA



cis-1,2-Dichloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.48 0.62< 108240/60 0.47 < 1.0 < 1.0 NA



Water TableSWL0008 1,2,4-Trimethylbenzene ug/l < 500 380VOCs 350 700 960 1400 < 20 180 5617008240/60 650 130 790 (<1.0)



1,2-Dichlorobenzene ug/l < 50 < 30 < 20 < 30 < 50 < 1 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 < 50< 10008240/60 < 100 < 500 < 25 (<1.0)



ug/l < 6 < 6 < 5 < 5 NA NA NA NA NA< 608270 NA NA NA NA



1,2-Dichloroethane ug/l < 50 75 < 20 < 30 73 41 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 300 < 100 < 50 210 < 300 < 200 < 10 < 500 50< 5008240/60 < 100 < 250 < 50 (4.0)



1,3,5-Trimethylbenzene ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 7.5< 10008240/60 < 100 < 500 < 200 (<1.0)



Benzene ug/l 55000 25000 12000 11000 24000 23000 2300 25000 1700910008240/60 9300 49000 21000 (52)



Bromoform ug/l < 50 < 30 < 20 < 30 < 50 < 1 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 < 50< 10008240/60 < 100 < 500 < 25 (<1.0)



Chlorobenzene ug/l < 50 < 30 < 20 < 30 < 50 < 1 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 < 50< 10008240/60 < 100 < 500 < 200 (<1.0)
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Water TableSWL0008 Chloroethane ug/l < 50 < 30VOCs < 20 < 30 < 50 < 1 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 1000 < 50< 10008240/60 < 200 < 500 < 200 (<5.0)



Dibromochloromethane ug/l < 50 < 30 < 20 < 30 < 50 < 1 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 < 50< 10008240/60 < 100 < 500 < 25 (<1.0)



Ethylbenzene ug/l < 500 420 410 800 1400 1300 83 160 11023008240/60 590 1900 2000 (10)



Freon 113 ug/l < 1000 < 400 < 200 < 200 < 1000 < 500 < 40 < 500 < 100< 20008240/60 < 100 NA 160 (<10)



Isopropylbenzene ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 9.2< 10008240/60 44 93 100 (35)



Naphthalene ug/l < 500 < 200 < 100 150 < 500 < 300 < 20 < 500 15< 10008240/60 50 330 290 (15)



ug/l 65 48 110 120 NA NA NA NA NA4808270 NA NA NA NA



Toluene ug/l < 500 250 < 100 160 < 500 310 28 < 500 2418008240/60 < 100 < 500 < 200 (2.9)



Trichloroethene ug/l < 50 < 30 < 20 < 30 < 50 < 1 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 < 50< 10008240/60 < 100 < 500 < 10 (5.3)



Xylenes (Ttl) ug/l < 500 410 110 300 < 500 520 66 < 500 12014008240/60 260 360 NA (1.6)



cis-1,2-Dichloroethene ug/l < 50 < 30 < 20 < 30 < 50 < 1 NA NA NA< 5008010/21 NA NA NA NA



ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 250 < 50< 10008240/60 < 100 < 500 < 25 (1.1)



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 81 NA



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 500 < 200 (13)



n-Propylbenzene ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 16< 10008240/60 98 180 300 (82)



sec-Butylbenzene ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 NA NA< 10008240/60 < 100 < 500 < 200 (18)



tert-Butylbenzene ug/l < 500 < 200 < 100 < 100 < 500 < 300 < 20 < 500 < 50< 10008240/60 < 100 < 500 < 200 (68)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



Water TableSWL0009 1,1-Dichloroethane ug/l 88 110VOCs 85 87 NA NA 88 78 68888240/60 70 35 38 NA



1,1-Dichloroethene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 0.90 < 5.0< 0.58240/60 0.49 < 1.0 < 1.0 NA



1,2-Dichloroethane ug/l < 0.5 1.7 < 0.5 1.5 NA NA 1.7 1.6 1.71.48240/60 1.7 1.4 1.6 NA



1,2-Dichloropropane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 0.37 < 5.0< 0.58240/60 < 1.0 < 1.0 < 1.0 NA



1,4-Dichlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.36 0.72< 18240/60 0.47 0.66 0.87 NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Benzene ug/l 0.77 0.85 < 0.5 < 0.5 NA NA < 0.5 0.57 < 5.01.18240/60 < 1.0 < 0.50 0.29 NA



Chlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.36 < 5.0< 18240/60 < 1.0 < 1.0 < 0.22 NA



Chloroethane ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.52 < 5.0< 18240/60 < 2.0 < 1.0 < 1.0 NA



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 5.0< 0.58240/60 0.41 < 1.0 0.61 NA



Ethylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 5.0< 18240/60 < 1.0 < 1.0 < 1.0 NA



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.16 < 5.0< 18240/60 < 1.0 < 1.0 < 1.0 NA



Methylene chloride ug/l < 1 < 1 < 1 2.7 NA NA < 1 < 0.70 < 5.0< 18240/60 0.45 < 10 < 10 NA
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Water TableSWL0009 Tetrachloroethene ug/l 44 36VOCs 44 34 NA NA 29 36 23388240/60 29 18 14 NA



Trichloroethene ug/l 43 44 38 37 NA NA 37 35 20438240/60 25 14 12 NA



Vinyl chloride ug/l 8.0 7.0 < 0.5 10 NA NA 5.0 6.2 3.95.28240/60 3.9 0.66 0.89 NA



cis-1,2-Dichloroethene ug/l 32 27 23 27 NA NA 27 39 28268240/60 26 17 19 NA



trans-1,2-Dichloroethene ug/l 1.8 < 1 < 1 < 1 NA NA < 1 0.95 < 5.01.08240/60 0.61 < 1.0 < 1.0 NA



MBFB/MBFCSWL0010 Carbon disulfide ug/l < 2 < 2VOCs 3.0 < 2 NA NA NA NA NA< 28240/60 NA NA NA NA



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA NA NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



MBFBSWL0011 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 NA NA NA NA



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 NA NA NA NA



Freon 11 ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 2.0 < 1.0< 18240/60 NA NA NA NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0012 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA NA NA



Chloroform ug/l 1.9 2.4 2.2 2.3 NA NA NA NA NA1.68240/60 NA NA NA NA



Naphthalene ug/l 2.0 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



MBFCSWL0013 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 0.14 < 1.0< 0.58240/60 NA 0.47 < 0.58 NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFCSWL0014 1,2-Dichlorobenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA NA NA NA0.668240/60 NA NA NA NA



ug/l < 6 < 6 < 5 < 5 NA NA NA NA NA< 68270 NA NA NA NA



1,4-Dichlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA0.998240/60 NA NA NA NA



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA NA NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



Water TableSWL0015 1,2-Dichlorobenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA NA NA NA1.28240/60 NA NA NA NA



1,4-Dichlorobenzene ug/l 3.6 3.2 3.4 3.0 NA NA NA NA NA4.98240/60 NA NA NA NA



Benzene ug/l 2.9 2.9 2.8 2.9 NA NA NA NA NA3.58240/60 NA NA NA NA



Chlorobenzene ug/l 17 15 15 15 NA NA NA NA NA248240/60 NA NA NA NA



Cyclohexane ug/l 5.2 4.4 < 10 < 10 NA NA NA NA NA118240/60 NA NA NA NA



Toluene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA1.08240/60 NA NA NA NA



Vinyl chloride ug/l 1.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA3.08240/60 NA NA NA NA



cis-1,2-Dichloroethene ug/l 1.1 1.3 1.1 0.90 NA NA NA NA NA1.48240/60 NA NA NA NA



Water TableSWL0016 1,1,1-Trichloroethane ug/l < 5 < 5VOCs < 5 3.2 NA NA NA NA NA< 58240/60 NA < 1.0 < 1.0 < 1.0



1,1-Dichloroethane ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58240/60 NA 0.70 NA < 1.0
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Water TableSWL0016 1,1-Dichloroethene ug/l 66 89VOCs 120 140 NA NA NA NA NA1608240/60 NA 19 5.5 < 1.0



Benzene ug/l 4.7 21 < 3 7.5 NA NA NA NA NA8.88240/60 NA 0.76 < 0.50 < 0.50



Chloroform ug/l < 3 < 3 < 3 < 3 NA NA NA NA NA< 38240/60 NA 0.77 NA < 1.0



Ethylbenzene ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA8.48240/60 NA < 1.0 < 1.0 < 1.0



Tetrachloroethene ug/l 280 340 340 350 NA NA NA NA NA3508240/60 NA 120 60 17



Trichloroethene ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58240/60 NA 1.8 1.7 < 1.0



Xylenes (Ttl) ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA108240/60 NA < 1.0 NA NA



sec-Butylbenzene ug/l < 5 < 5 < 5 7.6 NA NA NA NA NA9.88240/60 NA 2.6 NA < 1.0



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0017 1,1,2,2-Tetrachloroethane ug/l < 0.5 < 0.5VOCs 0.90 < 0.5 NA NA NA NA NA< 0.58240/60 NA < 1.0 < 1.0 NA



1,2,3-Trichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 1.0 0.31 NA



Benzene ug/l 3.7 13 8.0 11 NA NA NA NA NA198240/60 NA 5.5 3.2 NA



Chloroform ug/l 4.7 4.1 3.1 1.8 NA NA NA NA NA4.68240/60 NA 2.3 1.3 NA



Chloromethane ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA < 10 16 NA



Naphthalene ug/l < 1 < 1 3.9 < 1 NA NA NA NA NA< 18240/60 NA < 10.0 0.83 NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Toluene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA1.78240/60 NA 0.41 < 1.0 NA



MBFCSWL0018 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 0.12 0.16< 0.58240/60 < 1.0 < 0.50 NA < 0.50



Chloroethane ug/l < 1 < 1 < 1 3.5 NA NA < 1 < 2.0 < 1.0< 18240/60 < 2.0 < 1.0 < 1.0 < 5.0



Chloromethane ug/l < 1 < 1 < 1 1.4 NA NA < 1 < 2.0 < 1.0< 18240/60 < 2.0 < 10 < 10 < 10



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.23 0.16< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Methyl Ethyl Ketone ug/l < 5 < 5 < 5 7.5 NA NA < 5 < 10 < 2.0< 58240/60 < 5.0 < 10 < 10 < 10



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFBSWL0019 1,1-Dichloroethane ug/l < 1 < 1VOCs < 1 < 1 NA NA NA NA NA1.08240/60 NA NA NA NA



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA0.598240/60 NA NA NA NA



Carbon disulfide ug/l < 2 8.7 < 2 < 2 NA NA NA NA NA< 28240/60 NA NA NA NA



Vinyl chloride ug/l 1.4 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 2.08240/60 NA NA NA NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



GageSWL0020 Carbon disulfide ug/l < 2 < 2VOCs < 2 < 2 NA NA NA NA NA3.48240/60 NA NA NA NA



Chloromethane ug/l < 1 < 1 < 1 3.0 NA NA NA NA NA< 18240/60 NA NA NA NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



Water TableSWL0021 1,1,2,2-Tetrachloroethane ug/l < 0.5 < 0.5VOCs 0.89 < 0.5 NA NA < 0.5 < 2.5 < 5.0< 0.58240/60 < 1.0 < 1.0 < 5.0 < 1.0



1,1-Dichloroethane ug/l 93 100 93 88 NA NA 97 98 96758240/60 75 57 < 5.0 35
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Water TableSWL0021 1,1-Dichloroethene ug/l 46 43VOCs 39 33 NA NA 30 36 25348240/60 18 13 NA 3.4



1,2-Dichlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 2.5 < 5.0< 18240/60 0.44 0.57 < 5.0 < 1.0



ug/l NA NA NA NA NA NA NA NA NA< 68270 NA NA NA NA



1,2-Dichloroethane ug/l 15 17 14 14 NA NA 17 21 23128240/60 19 22 460 19



1,2-Dichloropropane ug/l 9.9 11 8.6 9.8 NA NA 11 11 108.48240/60 < 1.0 12 < 5.0 14



1,4-Dichlorobenzene ug/l 3.8 3.4 3.0 3.4 NA NA 3.2 4.1 4.62.58240/60 5.0 10 NA 10



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Acetone ug/l 18 < 10 < 10 < 10 NA NA < 10 < 25 < 13< 108240/60 < 10 < 10 < 250 < 20



Benzene ug/l 4.6 4.4 4.4 5.4 NA NA 4.1 6.0 3.29.28240/60 1.9 < 0.50 21 0.57



Chlorobenzene ug/l 3.0 3.1 2.6 2.3 NA NA 2.7 3.2 3.12.28240/60 3.4 6.5 300 13



Chloroethane ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 5.0 < 5.0< 18240/60 1.1 < 1.0 < 5.0 < 5.0



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 2.5 < 5.00.58240/60 < 1.0 < 1.0 < 5.0 < 1.0



Cyclohexane ug/l 32 11 < 10 < 10 NA NA 11 < 25 5.3< 108240/60 NA NA NA < 10



Freon 11 ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 5.0 3.7< 18240/60 < 2.0 1.7 < 50 < 10



Freon 12 ug/l 190 46 37 27 NA NA 17 15 8.3428240/60 1.5 < 1.0 < 5.0 < 1.0



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.42 < 5.0< 18240/60 < 1.0 < 1.0 NA < 1.0



Methyl isobutyl ketone ug/l < 3 < 3 < 3 < 3 NA NA < 3 < 25 < 10< 38240/60 7.2 < 10 < 50 < 10



Methylene chloride ug/l < 1 < 2 < 1 < 1 NA NA < 1 0.70 < 5.0< 18240/60 0.39 < 10 < 50 < 10



Tetrachloroethene ug/l 68 63 59 44 NA NA 49 51 3150.58240/60 24 15 8.3 2.1



Trichloroethene ug/l 150 160 140 120 NA NA 150 130 811208240/60 61 38 77 11



Vinyl chloride ug/l 74 33 < 0.5 43 NA NA 29 28 27298240/60 30 14 < 2.5 14



Xylenes (Ttl) ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 2.5 < 5.0< 18240/60 < 1.0 < 1.0 NA NA



cis-1,2-Dichloroethene ug/l 83 96 72 70 NA NA 66 98 91518240/60 89 100 < 5.0 84



sec-Butylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 NA NA< 18240/60 0.31 0.46 NA < 1.0



trans-1,2-Dichloroethene ug/l 4.7 4.6 4.8 4.2 NA NA 3.9 4.8 3.83.78240/60 3.2 2.4 < 5.0 1.6



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 48



GageSWL0022 All Analytes ND NDVOCs ND ND NA NA NA NA NAND NA NA ND NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFBSWL0023 Acetone ug/l < 10 < 10VOCs < 10 < 10 NA NA < 10 < 10 < 2.0< 108240/60 < 10 < 100 NA 74



Chloromethane ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 2.0 < 1.0< 18240/60 < 2.0 < 100 12 < 10



Ethylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 10 < 1.0 < 1.0



Methyl isobutyl ketone ug/l < 3 < 3 < 3 < 3 NA NA < 3 < 10 < 2.0< 38240/60 < 5.0 < 100 < 10 < 10



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 10 3.5 3.3



Toluene ug/l 4.1 6.4 3.5 5.5 NA NA < 1 < 1.0 < 1.0< 0.58240/60 < 1.0 < 10 < 1.0 < 1.0
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MBFBSWL0023 pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 210



Water TableSWL0024 1,1-Dichloroethane ug/l 3.0 3.4VOCs 3.5 2.5 NA NA 2.3 1.9 2.62.88240/60 1.8 1.5 1.4 1.7



1,1-Dichloroethene ug/l < 0.5 < 0.5 < 0.5 0.63 NA NA < 0.5 0.42 0.531.18240/60 0.28 < 1.0 < 1.0 < 1.0



1,2-Dichloroethane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 0.38 < 0.50 < 0.50



1,2-Dichloropropane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 1.4 1.10.768240/60 < 1.0 2.6 < 1.0 < 1.0



1,4-Dichlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.35 < 1.0< 18240/60 < 1.0 1.3 < 1.0 < 1.0



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



Acetone ug/l 32 < 30 < 10 < 10 NA NA < 10 < 10 < 2.0< 108240/60 < 10 4.5 < 50 < 20



Benzene ug/l 1.6 1.7 2.0 0.92 NA NA < 0.5 0.35 0.612.38240/60 < 1.0 0.32 NA < 0.50



Chlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.11 < 1.0< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Chloroform ug/l 7.0 6.4 4.9 2.4 NA NA 1.6 0.24 < 1.07.18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Chloromethane ug/l < 1 < 1 < 1 < 1 NA NA 2.8 < 2.0 < 1.0< 18240/60 < 2.0 < 10 < 10 < 10



Dichlorobromomethane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 8.7 < 1.0< 0.58240/60 < 1.0 < 1.0 < 1.0 < 1.0



Freon 11 ug/l < 1 < 1 1.5 < 1 NA NA < 1 < 2.0 < 1.0< 18240/60 < 2.0 0.31 < 10 < 10



Freon 12 ug/l 44 29 29 10 NA NA 5.7 3.7 3.8288240/60 2.3 < 1.0 < 1.0 < 1.0



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.26 < 1.0< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Methylene chloride ug/l < 2.7 3.2 2.1 2.6 NA NA < 1 0.31 0.51< 3.48240/60 0.20 < 10 < 10 < 10



Naphthalene ug/l < 1 < 1 < 1 1.9 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 10 < 10 < 10



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



Tetrachloroethene ug/l 61 59 66 40 NA NA 33 4.2 4.1678240/60 2.0 < 1.0 < 1.0 < 1.0



Trichloroethene ug/l 34 35 36 25 NA NA 25 31 31288240/60 27 12 11 13



Vinyl chloride ug/l 4.0 < 0.5 < 0.5 < 0.5 NA NA < 0.5 1.1 1.7< 0.58240/60 < 2.0 1.2 0.75 0.62



cis-1,2-Dichloroethene ug/l 4.8 4.6 6.2 4.4 NA NA 5.4 6.4 7.64.08240/60 6.5 4.5 5.2 5.9



trans-1,2-Dichloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 0.50 0.53< 18240/60 0.35 < 1.0 < 1.0 < 1.0



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



GageSWL0025 Acetone ug/l < 10 < 10VOCs < 10 14 NA NA NA NA NA< 108240/60 NA NA NA NA



Carbon disulfide ug/l < 2 < 2 9.5 < 2 NA NA NA NA NA3.08240/60 NA NA NA NA



Chloroethane ug/l < 1 < 1 < 1 4.3 NA NA NA NA NA< 18240/60 NA NA NA NA



Chloromethane ug/l < 1 < 1 < 1 2.7 NA NA NA NA NA< 18240/60 NA NA NA NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



GageSWL0026 1,2,3-Trichlorobenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA < 1.0 (<0.5/0.33)



1,2-Dichloroethane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA < 0.50 (1.2/<0.5)



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA < 0.50 (0.56/0.67)



Carbon disulfide ug/l < 2 < 2.6 < 2 < 2 NA NA NA NA NA< 28240/60 NA NA < 10 (<1/<1)
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GageSWL0026 Chlorobenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA NA NA NA< 18240/60 NA NA < 1.0 (17/89)



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA < 1.0 (0.84/0.82)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA (190/75)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10/<10)



MBFCSWL0027 Chloromethane ug/l 2.6 < 1VOCs < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



Freon 12 ug/l < 5 < 5 < 5 1.4 NA NA NA NA NA< 58240/60 NA NA NA NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



Water TableSWL0028 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 0.58 < 0.50 < 0.50



Methyl Ethyl Ketone ug/l < 5 5.4 < 5 < 5 NA NA < 5 < 10 < 2.0< 58240/60 < 5.0 < 10 < 10 < 10



Trichloroethene ug/l 6.1 4.1 3.6 1.9 NA NA < 1 0.22 < 1.03.98240/60 < 1.0 < 1.0 < 1.0 < 1.0



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFBSWL0029 1,1-Dichloroethane ug/l < 10 < 5VOCs < 10 < 5 NA NA < 10 < 50 < 100< 108240/60 < 50 4.2 4.0 NA



1,1-Dichloroethene ug/l < 5 9.0 < 5 11 NA NA < 5 14 < 1009.68240/60 22 36 0.80 NA



1,2,4-Trichlorobenzene ug/l NA NA NA NA NA NA NA < 50 < 100NA8240/60 NA < 5.0 0.35 NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



1,2-Dichlorobenzene ug/l < 10 < 5 < 10 < 5 NA NA < 10 < 50 < 100< 108240/60 < 50 < 5.0 0.19 NA



ug/l NA NA NA NA NA NA NA NA NA< 68270 NA NA NA NA



1,2-Dichloroethane ug/l < 5 < 3 < 5 < 3 NA NA < 5 < 50 < 100< 58240/60 < 50 < 2.5 0.26 NA



Benzene ug/l 1.1 1.7 0.88 0.75 NA NA < 2 1.1 1.31.18240/60 1.7 < 2.5 0.65 NA



Chloroform ug/l < 5 < 3 < 5 3.3 NA NA < 5 < 50 < 100< 58240/60 < 50 10 8.6 NA



Freon 11 ug/l < 10 < 5 < 10 < 5 NA NA < 10 < 100 < 100< 108240/60 < 100 10 6.1 NA



Freon 113 ug/l < 20 < 10 < 20 < 10 NA NA < 20 < 50 < 200< 208240/60 < 50 NA 1.6 NA



Freon 12 ug/l < 50 < 30 < 50 < 30 NA NA < 50 < 100 < 100< 508240/60 < 100 4.8 3.8 NA



Tetrachloroethene ug/l 230 290 240 350 NA NA 270 520 3702408240/60 900 960 800 NA



Trichloroethene ug/l 790 800 730 1100 NA NA 1100 1700 13006308240/60 2600 3100 2600 NA



cis-1,2-Dichloroethene ug/l 12 13 14 23 NA NA < 10 29 27108240/60 43 46 51 NA



trans-1,2-Dichloroethene ug/l < 10 < 5 < 10 < 5 NA NA < 10 < 25 < 100< 108240/60 < 50 < 5.0 7.1 NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



MBFCSWL0030 1,1-Dichloroethene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 1.0 0.55 NA



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 0.50 < 0.50 NA



Carbon disulfide ug/l < 2 < 2 < 2 < 2 NA NA < 2 < 10 < 2.0< 28240/60 < 1.0 0.53 < 10 NA



Tetrachloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 1.1 3.8 7.6 NA



Trichloroethene ug/l < 1 < 1 < 1 1.1 NA NA < 1 < 1.0 1.2< 18240/60 4.6 21 40 NA



cis-1,2-Dichloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 0.50 0.25< 18240/60 < 1.0 < 1.0 0.80 NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA
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GageSWL0031 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 0.86 NA NA NA NA NA< 0.58240/60 NA < 0.50 < 0.50 NA



Carbon disulfide ug/l < 2 3.0 < 2 < 2 NA NA NA NA NA< 28240/60 NA < 10 < 10 NA



Trichloroethene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA 1.9 2.2 NA



cis-1,2-Dichloroethene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA 0.95 1.3 NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



MBFBSWL0032 1,1-Dichloroethene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA 58 NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 660000 NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 1000 NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 5100 NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 220 NA



MBFCSWL0033 1,2-Dichloroethane ug/l < 20 < 20VOCs < 30 < 30 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l < 30 < 20 < 30 < 20 NA NA < 20 < 50 37< 108240/60 68 45 60 (<100)



1,4-Dichlorobenzene ug/l < 20 < 20 < 30 < 30 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l 14 < 30 < 50 < 30 NA NA < 30 14 14< 208240/60 8.9 13 14 (<100)



ug/l NA NA NA NA NA NA NA NA NA9.98270 NA NA NA NA



Benzene ug/l 15 14 11 8.0 NA NA < 20 4.0 4.1188240/60 8.0 9.8 5.3 (<100)



Chlorobenzene ug/l 4400 3000 3700 2900 NA NA NA NA NA26008010/21 NA NA NA NA



ug/l 2900 3800 3500 2100 NA NA 3200 2400 230026008240/60 2100 3500 3600 (4400)



Ethylbenzene ug/l < 50 37 < 50 < 30 NA NA < 30 < 50 < 100358240/60 < 25 < 20 NA (<100)



Tetrachloroethene ug/l < 20 < 20 < 30 < 30 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l < 50 < 30 < 50 < 30 NA NA < 30 < 50 < 100< 208240/60 < 25 6.8 8.9 (<100)



Toluene ug/l 1.0 < 0.78 < 0.52 < 3 NA NA < 30 < 1.0 < 0.501.08240/60 < 1.0 < 20 < 1.4 (<100)



Trichloroethene ug/l < 20 < 20 < 30 < 30 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l < 50 < 30 < 50 < 30 NA NA < 30 < 50 < 100< 208240/60 < 25 33 48 (<100)



pCBSA ug/l 21000 23000pCBSA 19000 15000 NA NA NA NA NA20000300.0 NA NA NA NA



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<2000)



GageSWL0034 1,4-Dichlorobenzene ug/l < 30 < 50VOCs < 30 < 50 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l 8.7 < 50 < 50 < 100 NA NA < 100 < 100 < 500< 508240/60 < 100 NA NA NA



ug/l NA NA NA NA NA NA NA NA NA5.78270 NA NA NA NA



Benzene ug/l 11 11 13 17 NA NA < 50 33 39148240/60 51 NA NA NA



Chlorobenzene ug/l 7900 6800 8800 11000 NA NA NA NA NA58008010/21 NA NA NA NA



ug/l 5400 6600 7200 7700 NA NA 9200 9900 1000061008240/60 8600 NA NA NA



Methyl Ethyl Ketone ug/l < 300 < 300 55 < 500 NA NA < 500 < 1000 < 1000< 3008240/60 < 500 (<10) NA NA



Methylene chloride ug/l < 30 < 200 < 100 < 200 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 50 < 50 < 50 < 100 NA NA < 100 < 500 < 500< 508240/60 < 100 (<5) NA NA
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GageSWL0034 Toluene ug/l < 0.75 < 0.5VOCs < 0.5 < 10 NA NA < 100 < 1.0 0.670.588240/60 < 1.0 NA NA NA



Xylenes (Ttl) ug/l < 50 < 50 < 50 < 100 NA NA < 100 < 100 < 500< 508240/60 < 100 NA NA NA



pCBSA ug/l 25000 35000pCBSA 38000 39000 NA NA NA NA NA33000300.0 NA NA NA NA



MBFCSWL0035 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA < 0.50 < 0.50 NA



Methylene chloride ug/l < 1 < 1 1.2 < 1 NA NA NA NA NA< 18240/60 NA < 10 < 10 NA



Toluene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA < 1.0 < 1.0 NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



GageSWL0036 Ethylbenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 0.30 1.1 0.52 NA



Methylene chloride ug/l < 1 < 1 2.1 < 1 NA NA < 1 < 5.0 < 1.0< 18240/60 < 1.0 < 10 < 10 NA



Tetrachloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 0.34 < 1.0 NA



Trichloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 0.73 < 1.0 NA



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



MBFBSWL0037 1,1-Dichloroethene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 0.23 < 1.0 < 1.0 1.4



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 0.50 < 0.50 < 0.50



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.53 1.4< 18240/60 1.7 0.67 NA < 1.0



Tetrachloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.22 < 1.0< 18240/60 < 1.0 0.45 NA 2.3



sec-Butylbenzene ug/l 11 11 8.8 10 NA NA 5.6 NA NA148240/60 15 5.9 3.2 10



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0038 1,3-Dichlorobenzene ug/l < 10 < 1VOCs < 5 < 5 NA NA < 1 < 5.0 1.2< 108240/60 < 1.0 NA NA NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Benzene ug/l < 5 < 0.5 < 3 < 3 NA NA < 0.5 0.58 < 10< 58240/60 < 1.0 NA NA NA



Chloromethane ug/l < 10 < 1 < 5 < 5 NA NA 45 < 10 < 10< 108240/60 < 2.0 NA NA NA



Cyclohexane ug/l 1100 800 430 570 NA NA 300 450 1307308240/60 NA NA NA NA



Ethylbenzene ug/l < 10 < 1 < 5 < 5 NA NA < 1 < 5.0 < 10118240/60 < 1.0 NA NA NA



Isopropylbenzene ug/l < 10 < 1 < 5 < 5 NA NA 1.4 0.69 < 10< 108240/60 < 1.0 NA NA NA



Methyl Ethyl Ketone ug/l < 50 < 5 < 30 < 30 NA NA < 5 < 50 < 205008240/60 < 5.0 NA NA NA



Naphthalene ug/l < 10 < 1 < 5 < 5 NA NA < 1 < 5.0 1.6< 108240/60 < 1.0 NA NA NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Trichloroethene ug/l < 10 < 1 < 5 < 5 NA NA < 1 < 5.0 < 10< 108240/60 < 1.0 NA NA NA



Xylenes (Ttl) ug/l < 10 < 1 < 5 < 5 NA NA < 1 < 5.0 < 10158240/60 < 1.0 NA NA NA



cis-1,2-Dichloroethene ug/l < 10 1.2 < 5 < 5 NA NA < 1 < 2.5 < 10< 108240/60 < 1.0 NA NA NA



Water TableSWL0039 1,1,2,2-Tetrachloroethane ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA NA NA NA1.18240/60 NA NA NA NA



1,2-Dichloroethane ug/l < 0.5 1.2 1.1 0.83 NA NA NA NA NA2.28240/60 NA NA NA NA



1,2-Dichloropropane ug/l 5.0 6.4 5.5 5.8 NA NA NA NA NA6.28240/60 NA NA NA NA
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Water TableSWL0039 Chloroform ug/l 15 7.1VOCs 18 18 NA NA NA NA NA188240/60 NA NA NA NA



Cyclohexane ug/l 5.2 < 10 < 10 < 10 NA NA NA NA NA< 108240/60 NA NA NA NA



Freon 11 ug/l 5.8 6.5 10 21 NA NA NA NA NA5.18240/60 NA NA NA NA



Methyl Ethyl Ketone ug/l < 5 18 < 5 < 5 NA NA NA NA NA< 58240/60 NA NA NA NA



MBFCSWL0040 Benzene ug/l 100000 110000VOCs 110000 120000 NA NA 110000 72000 78000950008240/60 49000 NA NA NA



Bromochloromethane ug/l NA NA NA NA NA NA NA NA NANA8010/21 NA NA NA NA



Chlorobenzene ug/l < 50 < 50 < 30 < 200 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 1000 < 1000 < 1000 < 1000 NA NA < 1000 110 < 2500< 10008240/60 < 500 NA NA NA



Chloroform ug/l < 50 < 50 < 30 < 200 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 500 < 500 < 500 < 500 NA NA < 500 < 1000 < 2500< 5008240/60 < 500 NA NA NA



Dibromochloromethane ug/l < 50 < 50 < 30 < 200 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 1000 < 1000 < 1000 < 1000 NA NA < 1000 < 1000 < 2500< 10008240/60 < 500 NA NA NA



Ethylbenzene ug/l 2700 3100 1500 3600 NA NA 2500 < 1000 190032008240/60 2100 NA NA NA



Methylene chloride ug/l < 50 < 200 < 100 < 500 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 1000 < 1000 < 1000 < 1000 NA NA < 1000 < 5000 < 2500< 10008240/60 < 500 NA NA NA



Naphthalene ug/l < 1000 < 1000 < 1000 < 1000 NA NA < 1000 480 < 2500< 10008240/60 210 NA NA NA



ug/l 399 480 550 530 NA NA NA NA NA4908270 NA NA NA NA



Trichloroethene ug/l < 50 < 50 < 30 < 200 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 1000 < 1000 < 1000 < 1000 NA NA < 1000 < 1000 < 2500< 10008240/60 < 500 NA NA NA



Xylenes (Ttl) ug/l < 1000 < 1000 < 1000 < 1000 NA NA < 1000 170 < 2500< 10008240/60 270 NA NA NA



pCBSA ug/l < 100 520pCBSA 510 1200 NA NA NA NA NA1200300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 23



MBFBSWL0041 1,2-Dichloroethane ug/l < 20 28VOCs < 5 < 10 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 50 < 500 < 30 < 30 NA NA < 30 < 25 NA< 108240/60 < 10 < 500 < 5.0 NA



Benzene ug/l 12000 12000 8100 8500 NA NA 5900 1600 33013008240/60 550 22000 11000 NA



Bromochloromethane ug/l NA NA NA NA NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 1000 < 10 NA



Chlorobenzene ug/l < 20 < 10 < 5 < 10 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 1000 < 50 < 50 NA NA < 50 < 25 3.2< 208240/60 < 10 < 1000 < 10 NA



Chloroform ug/l < 20 < 10 < 5 < 10 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 50 < 500 < 30 < 30 NA NA < 30 < 25 < 25< 108240/60 < 10 < 1000 < 10 NA



Dibromochloromethane ug/l < 20 < 10 < 5 < 10 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 1000 < 50 < 50 NA NA < 50 < 25 < 25< 208240/60 < 10 < 1000 < 10 NA



Ethylbenzene ug/l 290 3200 130 240 NA NA 100 600 880368240/60 560 1400 1100 NA



Isopropylbenzene ug/l < 100 < 1000 < 50 < 50 NA NA < 50 6.1 4.8< 208240/60 6.0 < 1000 NA NA
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MBFBSWL0041 Methylene chloride ug/l < 20 < 40VOCs < 20 < 40 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 1000 < 50 < 50 NA NA < 50 < 120 < 25< 208240/60 < 10 <
10000



< 100 NA



Naphthalene ug/l < 100 < 1000 < 50 < 50 NA NA < 50 9.6 6.6< 208240/60 < 10 <
10000



NA NA



ug/l 15 11 7.4 < 5 NA NA NA NA NA228270 NA NA NA NA



Toluene ug/l < 100 < 1000 < 50 < 50 NA NA < 50 7.4 < 25< 208240/60 5.6 < 1000 13 NA



Trichloroethene ug/l < 20 < 10 < 5 < 10 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 1000 < 50 < 50 NA NA < 50 < 25 < 25< 208240/60 < 10 < 1000 < 10 NA



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 20 NA



pCBSA ug/l < 100 5600pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 22



Water TableSWL0042 1,1,2-Trichloroethane ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 10< 0.58240/60 1.9 < 1.0 < 1.0 < 1.0



1,1-Dichloroethane ug/l 2.4 2.3 2.9 2.1 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 2.6 2.4 2.7 2.3 NA NA 2.0 1.6 < 103.08240/60 2.4 1.7 2.3 2.0



1,1-Dichloroethene ug/l 1.3 1.2 1.9 0.96 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 1.4 1.5 1.9 1.5 NA NA 1.7 1.9 < 102.78240/60 1.6 1.1 1.3 1.3



1,2-Dichlorobenzene ug/l 1.3 1.5 1.9 1.1 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 1.2 1.2 1.6 1.2 NA NA 1.2 1.6 1.71.48240/60 1.2 1.1 1.2 1.1



ug/l < 6 < 6 < 5 < 5 NA NA NA NA NA< 68270 NA NA NA NA



1,2-Dichloroethane ug/l 2.1 2.9 2.3 2.1 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l < 0.5 2.2 2.3 1.5 NA NA 1.8 1.5 < 103.18240/60 < 1.0 < 0.50 0.99 0.84



1,2-Dichloropropane ug/l 4.9 4.0 5.0 3.3 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 3.5 3.2 3.6 2.7 NA NA 2.4 2.2 2.04.48240/60 < 1.0 < 1.0 < 1.0 1.9



1,3-Dichlorobenzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 10< 18240/60 8.6 < 1.0 < 1.0 < 1.0



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



1,4-Dichlorobenzene ug/l 16 12 13 12 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 13 12 13 9.8 NA NA 9.3 9.8 8.5118240/60 8.8 9.5 12 13



ug/l 8.3 8.5 9.4 7.1 NA NA NA NA NA5.68270 NA NA NA NA



Acetone ug/l < 10 < 10 < 10 < 10 NA NA < 10 19 < 20< 108240/60 < 10 < 10 < 50 < 20



Benzene ug/l 1.2 < 1.7 0.97 0.68 NA NA < 0.5 0.53 < 101.28240/60 0.59 1.1 0.75 1.1



Chlorobenzene ug/l 2.5 2.5 < 0.5 1.9 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 3.1 2.5 2.8 2.3 NA NA < 1 2.6 2.73.08240/60 2.6 2.6 4.7 5.0
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Water TableSWL0042 Cyclohexane ug/l 23 15VOCs 18 15 NA NA < 10 8.3 < 20218240/60 NA NA NA < 10



Ethylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.13 < 10< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



Freon 12 ug/l 67 39 46 25 NA NA 13 6.6 < 10408240/60 < 2.0 1.3 NA 1.2



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.69 < 10< 18240/60 0.62 0.84 NA < 1.0



Methylene chloride ug/l < 1.2 < 2 < 2 < 2 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l < 1 < 1 < 1.0 < 1 NA NA < 1 0.37 < 10< 1.58240/60 < 1.0 < 10 < 10 < 10



Naphthalene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.40 < 10< 18240/60 < 1.0 0.57 < 10 < 10



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



Tetrachloroethene ug/l 16 11 11 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 12 10 9.9 6.6 NA NA 5.2 3.4 < 10118240/60 1.6 < 1.0 NA < 1.0



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.71 < 10< 1.18240/60 0.35 0.35 < 1.0 < 1.0



Trichloroethene ug/l 71 44 32 47 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 48 40 46 31 NA NA 24 15 14688240/60 9.2 8.3 5.6 6.9



Vinyl chloride ug/l 17 18 15 12 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 23 14 21 19 NA NA 9.9 7.6 13178240/60 8.9 12 9.4 8.7



cis-1,2-Dichloroethene ug/l 96 55 75 100 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l 61 55 67 59 NA NA 69 73 89578240/60 75 80 79 100



n-Propylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 10< 18240/60 < 1.0 0.25 < 1.0 < 1.0



sec-Butylbenzene ug/l 1.3 1.3 1.5 1.1 NA NA 1.1 NA NA1.28240/60 0.90 1.1 NA < 1.0



tert-Butylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.20 < 10< 18240/60 < 1.0 < 1.0 < 1.0 < 1.0



trans-1,2-Dichloroethene ug/l 0.97 1.0 1.4 0.60 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l < 1 1.3 1.4 1.1 NA NA 1.3 1.2 < 101.68240/60 1.3 1.7 1.9 1.3



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 90



MBFCSWL0043 Xylenes (Ttl) ug/l < 1 1.6VOCs < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



Water TableSWL0044 Benzene ug/l NA 92000VOCs 110000 120000 NA NA 63000 55000 49000NA8240/60 24000 5700 56000 0.82



Ethylbenzene ug/l NA < 500 < 1000 < 1000 NA NA < 1000 < 1000 < 2500NA8240/60 < 500 23 1600 1.4



Isopropylbenzene ug/l NA < 500 < 1000 < 1000 NA NA < 1000 < 1000 < 2500NA8240/60 < 500 15 < 500 2.6



Naphthalene ug/l NA < 500 < 1000 < 1000 NA NA < 1000 < 1000 < 2500NA8240/60 < 500 < 500 NA < 10



ug/l NA 200 280 360 NA NA NA NA NANA8270 NA NA NA NA



Tetrachloroethene ug/l NA < 50 < 5 < 50 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA < 500 < 1000 < 1000 NA NA < 1000 < 1000 < 2500NA8240/60 < 500 < 50 < 500 1.1



Toluene ug/l NA < 500 < 1000 < 1000 NA NA < 1000 < 1000 < 2500NA8240/60 < 500 < 50 NA 1.6



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA < 500 1.5



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA < 500 1.5
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Water TableSWL0044 sec-Butylbenzene ug/l NA < 500VOCs < 1000 < 1000 NA NA < 1000 NA NANA8240/60 < 500 7.8 < 500 3.2



pCBSA ug/l NA < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0045 Chloroform ug/l NA NAVOCs 82 44 < 29 46 NA NA NANA8240/60 NA NA NA NA



Dichlorobromomethane ug/l NA NA 0.58 < 0.5 < 0.5 < 0.5 NA NA NANA8240/60 NA NA NA NA



Water TableSWL0046 Benzene ug/l NA NAVOCs 4.6 1.8 < 2.7 4.5 3.7 1.7 0.87NA8240/60 < 1.0 < 0.50 < 0.50 NA



Chloromethane ug/l NA NA < 1 < 1 < 1 1.1 < 1 < 2.0 < 1.0NA8240/60 < 2.0 < 10 < 10 NA



Methyl isobutyl ketone ug/l NA NA < 3 < 3 46 < 3 < 3 < 10 < 2.0NA8240/60 < 5.0 < 10 < 10 NA



Methylene chloride ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 5.0 0.71NA8240/60 < 1.0 < 10 < 10 NA



MBFBSWL0047 Acetone ug/l NA NAVOCs < 10 < 10 < 10 < 10 < 10 < 10 < 4.6NA8240/60 < 10 < 10 11 NA



Benzene ug/l NA NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 1.0 < 2.0NA8240/60 < 1.0 3.7 < 0.29 NA



Chloroform ug/l NA NA < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 0.62 < 0.5 < 0.5 < 0.5 < 0.5 < 1.0 < 2.0NA8240/60 < 1.0 < 1.0 < 1.0 NA



Ethylbenzene ug/l NA NA 85 67 130 18 8.7 19 13NA8240/60 < 1.0 < 1.0 < 1.0 NA



Isopropylbenzene ug/l NA NA 6.5 7.9 6.3 6.4 6.0 11 7.6NA8240/60 8.0 0.60 2.5 NA



Methylene chloride ug/l NA NA < 2 < 2 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 5.0 1.2NA8240/60 < 1.0 < 10 < 10 NA



Tetrachloroethene ug/l NA NA 1.4 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 1.0 < 2.0NA8240/60 < 1.0 < 1.0 < 1.0 NA



Trichloroethene ug/l NA NA < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 0.34 < 2.0NA8240/60 < 1.0 < 1.0 < 1.0 NA



n-Propylbenzene ug/l NA NA 1.1 < 1 < 1 < 1 < 1 0.59 0.60NA8240/60 1.0 < 1.0 0.20 NA



sec-Butylbenzene ug/l NA NA 12 13 12 14 14 NA NANA8240/60 33 15 13 NA



MBFBSWL0048 Benzene ug/l NA NAVOCs 42000 43000 33000 33000 38000 22000 49000NA8240/60 59000 190000 180000 NA



Carbon disulfide ug/l NA NA < 1000 < 1000 < 400 < 400 < 1000 < 2500 < 5000NA8240/60 < 1000 12 < 25000 NA



Ethylbenzene ug/l NA NA 7000 16000 13000 12000 11000 11000 14000NA8240/60 20000 29000 26000 NA



Isopropylbenzene ug/l NA NA < 500 < 500 < 200 < 200 < 500 37 < 2500NA8240/60 < 1000 68 < 2500 NA



Naphthalene ug/l NA NA < 500 < 500 < 200 < 200 < 500 < 250 < 2500NA8240/60 < 1000 < 250 < 25000 NA



ug/l NA NA < 5 < 5 < 5 < 5 < 5 1.4 1.7NA8270 < 10 NA NA NA



Styrene ug/l NA NA < 500 < 500 < 200 < 200 < 500 < 250 < 2500NA8240/60 < 1000 75 < 2500 NA



Toluene ug/l NA NA < 500 < 500 < 200 < 200 < 500 < 250 < 2500NA8240/60 < 1000 470 < 2500 NA



Xylenes (Ttl) ug/l NA NA < 500 < 500 < 200 < 200 < 500 8800 < 2500NA8240/60 < 1000 360 NA NA



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 67 < 2500 NA



n-Propylbenzene ug/l NA NA < 500 < 500 < 200 < 200 < 500 < 250 < 2500NA8240/60 < 1000 75 < 2500 NA



sec-Butylbenzene ug/l NA NA < 500 < 500 < 200 < 200 < 500 NA NANA8240/60 < 1000 220 < 2500 NA
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MBFBSWL0048 pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Water
Table/MBFB



SWL0049 1,1,2-Trichloroethane ug/l NA NAVOCs < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 10 < 3 < 5 < 5 28 < 25NA8240/60 < 10 < 10 < 1.0 < 1.0



1,1-Dichloroethane ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 < 10 < 10 < 25NA8240/60 < 10 < 10 47 < 1.0



1,1-Dichloroethene ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 10 < 3 < 5 < 5 < 10 < 25NA8240/60 < 10 < 10 11 1.3



1,2,4-Trichlorobenzene ug/l NA NA NA NA NA NA NA < 10 < 25NA8240/60 NA < 10 < 1.0 3.6



ug/l NA NA < 5 < 5 < 5 < 5 < 5 < 10 < 10NA8270 < 10 NA NA NA



1,2,4-Trimethylbenzene ug/l NA NA 84 < 20 < 5 < 10 < 10 < 10 < 25NA8240/60 < 10 < 10 < 1.0 < 1.0



1,2-Dichlorobenzene ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 < 10 < 10 < 25NA8240/60 < 10 < 10 NA 3.9



ug/l NA NA < 5 < 5 < 5 < 5 < 5 < 10 < 10NA8270 < 10 NA NA NA



1,2-Dichloroethane ug/l NA NA 79 110 NA 170 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 69 150 190 180 260 220 310NA8240/60 330 430 21 280



1,2-Dichloropropane ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 10 < 3 < 5 < 5 < 10 < 25NA8240/60 < 10 < 10 < 1.0 < 1.0



1,3,5-Trimethylbenzene ug/l NA NA < 10 < 20 28 < 10 < 10 < 10 < 25NA8240/60 < 10 < 10 < 1.0 < 1.0



1,3-Dichlorobenzene ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 < 10 < 10 < 25NA8240/60 < 10 < 10 < 1.0 < 1.0



ug/l NA NA < 5 < 5 < 5 < 5 < 5 2.0 < 10NA8270 < 10 NA NA NA



1,4-Dichlorobenzene ug/l NA NA 13 < 10 NA < 6.2 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 < 10 < 10 < 25NA8240/60 < 10 < 10 10 11



ug/l NA NA 6.3 < 5 < 5 < 5 < 5 1.8 < 10NA8270 < 10 NA NA NA



Acetone ug/l NA NA < 100 < 200 < 50 < 100 140 < 100 < 50NA8240/60 < 100 < 100 < 50 < 20



Benzene ug/l NA NA 170 160 67 68 57 50 92NA8240/60 54 31 1.7 39



Chlorobenzene ug/l NA NA 2100 1800 NA 820 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 1900 1900 780 830 900 680 710NA8240/60 550 520 7.8 2900



Chloroform ug/l NA NA 6.2 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 10 < 3 < 5 < 5 8.1 19NA8240/60 8.3 < 10 < 1.0 < 1.0



Chloromethane ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 19 < 20 < 25NA8240/60 < 20 < 100 < 10 < 10



Cyclohexane ug/l NA NA 210 260 190 200 240 210 210NA8240/60 NA NA NA 130



Ethylbenzene ug/l NA NA 66 98 54 29 11 71 110NA8240/60 6.2 2.0 < 1.0 6.5



Isopropylbenzene ug/l NA NA 17 22 11 < 10 11 13 15NA8240/60 9.4 9.6 < 1.0 7.2
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Water



Table/MBFB
SWL0049 Methyl Ethyl Ketone ug/l NA NAVOCs < 50 < 100 < 30 < 50 < 50 < 100 < 50NA8240/60 < 50 < 100 < 10 10



Tetrachloroethene ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 < 10 2.6 < 25NA8240/60 < 10 5.4 11 61



Toluene ug/l NA NA < 10 < 20 < 5 < 10 < 10 3.2 < 25NA8240/60 4.7 3.9 < 1.0 3.5



Trichloroethene ug/l NA NA 6.1 < 10 NA 25 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 22 25 29 34 45NA8240/60 52 53 30 91



Vinyl chloride ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 10 < 3 < 5 < 5 < 20 < 25NA8240/60 < 20 < 5.0 13 < 0.50



Xylenes (Ttl) ug/l NA NA 15 36 10 < 10 < 10 3.6 < 25NA8240/60 < 10 1.7 NA NA



cis-1,2-Dichloroethene ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 < 10 < 5.0 < 25NA8240/60 < 10 < 10 100 3.5



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA < 1.0 2.8



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 10 < 1.0 4.6



n-Propylbenzene ug/l NA NA 13 < 20 5.4 < 10 < 10 9.2 < 25NA8240/60 < 10 < 10 < 1.0 < 1.0



sec-Butylbenzene ug/l NA NA < 10 < 20 < 5 < 10 < 10 NA NANA8240/60 6.3 4.1 NA 5.6



trans-1,2-Dichloroethene ug/l NA NA < 5 < 10 NA < 5 NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 20 < 5 < 10 < 10 < 5.0 < 25NA8240/60 < 10 < 10 2.4 < 1.0



pCBSA ug/l NA NApCBSA 26000 16000 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFBSWL0050 1,2,4-Trimethylbenzene ug/l NA NAVOCs < 1000 < 500 < 500 < 500 < 500 < 500 < 2500NA8240/60 < 500 < 500 34 NA



1,2-Dichloroethane ug/l NA NA < 5 57 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 500 < 300 < 300 < 300 < 300 < 500 NANA8240/60 < 500 < 250 < 100 NA



Benzene ug/l NA NA 53000 82000 75000 69000 74000 46000 62000NA8240/60 46000 84000 78000 NA



Ethylbenzene ug/l NA NA < 1000 2300 2000 1600 1300 1200 < 2500NA8240/60 690 720 1200 NA



Naphthalene ug/l NA NA < 1000 < 500 < 500 < 500 < 500 < 500 < 2500NA8240/60 < 500 < 5000 < 2000 NA



ug/l NA NA 160 270 390 320 66 150 85NA8270 54 NA NA NA



Toluene ug/l NA NA < 1000 940 880 < 500 < 500 120 < 2500NA8240/60 < 500 < 500 65 NA



Xylenes (Ttl) ug/l NA NA < 1000 1400 990 670 510 220 < 2500NA8240/60 < 500 < 500 NA NA



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 84 NA



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 37 NA



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Water TableSWL0051 1,1-Dichloroethene ug/l NA NAVOCs < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 2.0 < 5.0NA8240/60 0.30 < 1.0 < 0.5 (<1.0)



Benzene ug/l NA NA 8.7 8.7 < 0.5 8.4 7.9 12 < 5.0NA8240/60 0.61 0.57 < 4.0 (<0.50)



Chloroform ug/l NA NA < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 2.0 < 5.0NA8240/60 < 1.0 < 1.0 0.38 (<1.0)



Cyclohexane ug/l NA NA < 10 35 < 10 < 10 11 < 20 < 10NA8240/60 NA NA NA (<1.0)
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Water TableSWL0051 Ethylbenzene ug/l NA NAVOCs < 1 < 1 < 1 < 1 < 1 1.3 < 5.0NA8240/60 < 1.0 < 1.0 0.26 (<1.0)



Naphthalene ug/l NA NA < 1 < 1 < 1 < 1 2.2 < 2.0 < 5.0NA8240/60 < 1.0 < 10 < 10 (<10)



ug/l NA NA < 5 < 5 < 5 < 5 < 5 < 10 < 9.5NA8270 NA NA NA NA



Trichloroethene ug/l NA NA 100 130 76 130 130 110 83NA8240/60 91 39 25 (9.1)



Xylenes (Ttl) ug/l NA NA < 1 < 1 < 1 < 1 < 1 1.0 < 5.0NA8240/60 < 1.0 < 1.0 NA (<1.0)



cis-1,2-Dichloroethene ug/l NA NA 1.1 2.9 < 1 3.7 3.0 3.0 3.6NA8240/60 3.1 2.3 3.3 (<1.0)



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



MBFBSWL0052 Acetone ug/l NA NAVOCs 12 < 10 < 10 < 10 < 10 < 10 < 2.0NA8240/60 < 10 < 10 < 50 NA



Freon 11 ug/l NA NA < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 0.54 0.55NA8240/60 < 2.0 < 10 < 10 NA



Freon 12 ug/l NA NA 12 12 11 18 7.1 9.0 9.0NA8240/60 < 2.0 5.3 5.1 NA



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 1.0 0.56 NA



Tetrachloroethene ug/l NA NA 3.8 3.8 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 3.4 3.8 < 1 3.8 3.3 4.7 3.6NA8240/60 < 1.0 < 3.0 2.1 NA



Trichloroethene ug/l NA NA < 0.5 0.53 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 1.2 1.0 1.4 0.95NA8240/60 < 1.0 0.56 0.64 NA



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



MBFCSWL0053 Chloromethane ug/l NA NAVOCs < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 0.31 < 1.0NA8240/60 < 2.0 < 10 < 10 < 10



Ethylbenzene ug/l NA NA < 1 1.4 < 1 2.3 1.0 0.23 < 1.0NA8240/60 < 1.0 < 1.0 < 1.0 < 1.0



Freon 11 ug/l NA NA < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 2.0 < 1.0NA8240/60 0.48 < 10 < 10 < 10



Freon 12 ug/l NA NA < 5 < 5 < 5 < 5 < 5 < 2.0 < 1.0NA8240/60 9.2 < 1.0 < 1.0 3.8



Methylene chloride ug/l NA NA < 2 < 2 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 5.0 0.72NA8240/60 < 1.0 < 10 < 10 < 10



Tetrachloroethene ug/l NA NA < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 1.0 < 1.0NA8240/60 4.0 < 1.0 < 1.0 1.2



Trichloroethene ug/l NA NA < 0.5 < 0.5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 1.0 < 1.0NA8240/60 0.91 < 1.0 < 1.0 < 1.0



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFCSWL0054 1,1-Dichloroethane ug/l NA NAVOCs < 5 < 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 10 < 20 < 25 < 100NA8240/60 < 500 < 200 2.0 < 1.0



1,1-Dichloroethene ug/l NA NA < 5 < 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 16 25 19 28 < 10 23 42NA8240/60 450 < 200 44 18
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MBFCSWL0054 Benzene ug/l NA NAVOCs 14 16 < 5 11 < 10 6.7 5.5NA8240/60 12 < 100 1.8 1.3



Chloroform ug/l NA NA 6.2 < 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 5 < 5 < 5 < 10 < 25 < 100NA8240/60 < 500 < 200 NA 1.0



Methylene chloride ug/l NA NA < 20 < 40 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 10 < 20 < 120 < 100NA8240/60 < 500 < 2000 14 < 10



Tetrachloroethene ug/l NA NA 510 630 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 340 450 360 460 430 350 660NA8240/60 8700 1100 440 190



Trichloroethene ug/l NA NA 1200 1900 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 1100 1500 1200 1500 1800 1300 2300NA8240/60 31000 3600 2100 1100



Vinyl chloride ug/l NA NA < 5 < 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 5 < 5 < 5 < 10 < 50 < 100NA8240/60 < 1000 < 100 2.7 1.9



cis-1,2-Dichloroethene ug/l NA NA 16 < 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 10 < 20 14 31NA8240/60 250 < 200 80 190



sec-Butylbenzene ug/l NA NA < 10 < 10 < 10 < 10 < 20 NA NANA8240/60 < 500 < 200 5.2 1.4



trans-1,2-Dichloroethene ug/l NA NA < 5 < 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 10 < 20 < 12 < 100NA8240/60 < 500 < 200 2.9 3.0



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFCSWL0055 Acetone ug/l NA NAVOCs < 500 < 500 < 500 < 500 < 500 < 500 < 50NA8240/60 < 10 18 < 50 < 20



Benzene ug/l NA NA 8800 4600 5300 8000 4800 3300 640NA8240/60 39 0.31 NA < 0.50



Chloroethane ug/l NA NA < 0.5 < 10 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 50 < 50 < 50 < 50 < 50 < 100 < 25NA8240/60 < 2.0 0.68 < 1.0 < 5.0



Ethylbenzene ug/l NA NA 400 290 210 200 62 31 < 25NA8240/60 0.33 < 1.0 < 1.0 < 1.0



Methyl Ethyl Ketone ug/l NA NA < 300 < 300 < 300 < 300 < 300 < 500 < 50NA8240/60 < 5.0 7.6 < 10 < 10



Naphthalene ug/l NA NA < 50 < 50 < 50 < 50 < 50 < 50 < 25NA8240/60 < 1.0 < 10 < 10 < 10



ug/l NA NA < 5 < 5 < 5 < 5 < 5 1.5 < 9.5NA8270 NA NA NA NA



sec-Butylbenzene ug/l NA NA < 50 < 50 < 50 < 50 < 50 NA NANA8240/60 0.34 0.35 NA < 1.0



tert-Butylbenzene ug/l NA NA < 50 < 50 < 50 < 50 < 50 < 50 < 25NA8240/60 < 1.0 0.30 NA < 1.0



pCBSA ug/l NA NApCBSA 150 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 210



MBFBSWL0056 Bromoform ug/l NA NAVOCs < 1 < 1 < 1 < 1 < 1 0.28 < 1.0NA8240/60 < 1.0 < 1.0 < 1.0 < 1.0



Naphthalene ug/l NA NA < 1 < 1 < 1 < 1 < 1 < 1.0 2.6NA8240/60 < 1.0 < 10 < 10 < 10



ug/l NA NA < 5 < 5 < 5 < 5 < 5 < 10 < 9.5NA8270 NA NA NA NA



sec-Butylbenzene ug/l NA NA < 1 < 1 < 1 < 1 < 1 NA NANA8240/60 0.49 0.20 < 1.0 < 1.0



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA
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MBFBSWL0056 Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0057 1,2,4-Trimethylbenzene ug/l NA NAVOCs < 2 15 < 1 18 2.1 0.20 < 1.0NA8240/60 1.4 < 1.0 < 1.0 < 1.0



1,3,5-Trimethylbenzene ug/l NA NA < 2 < 1 < 1 < 1 < 1 0.14 < 1.0NA8240/60 < 1.0 0.12 < 1.0 < 1.0



Acetone ug/l NA NA < 20 < 12 < 10 < 10 < 10 < 10 < 2.0NA8240/60 < 10 4.3 < 50 < 20



Benzene ug/l NA NA 46 6.6 6.2 < 0.5 6.1 1.6 1.1NA8240/60 0.42 < 0.50 < 0.50 < 0.50



Chloroform ug/l NA NA < 1 < 0.5 < 0.5 < 0.5 < 0.5 0.20 0.76NA8240/60 < 1.0 < 1.0 < 1.0 < 1.0



Cyclohexane ug/l NA NA 110 < 10 40 50 49 24 26NA8240/60 NA NA NA 10



Ethylbenzene ug/l NA NA 2.6 < 1 < 1 < 1 < 1 0.34 0.57NA8240/60 0.38 0.27 NA < 1.0



Isopropylbenzene ug/l NA NA 11 4.4 3.8 6.6 6.3 5.6 8.1NA8240/60 6.8 5.1 5.2 3.3



Methyl Ethyl Ketone ug/l NA NA < 10 < 5 25 < 5 < 5 < 10 < 2.0NA8240/60 < 5.0 < 10 < 10 < 10



Methylene chloride ug/l NA NA < 4.5 < 1 < 1 < 1 < 1 1.0 0.61NA8240/60 < 1.0 < 10.0 < 10 < 10



Naphthalene ug/l NA NA 350 79 76 73 59 37 32NA8240/60 25 15 14 < 10



ug/l NA NA 43 43 46 40.0 53 23 29NA8270 NA NA NA NA



Xylenes (Ttl) ug/l NA NA 8.3 1.6 1.7 3.3 3.3 0.54 < 1.0NA8240/60 < 1.0 < 1.0 NA NA



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.88 1.2 < 1.0



n-Propylbenzene ug/l NA NA 18 3.2 3.8 7.4 6.6 6.1 9.8NA8240/60 8.3 5.9 6.4 4.4



sec-Butylbenzene ug/l NA NA 3.6 2.3 2.3 2.9 3.0 NA NANA8240/60 3.0 2.1 2.6 1.8



tert-Butylbenzene ug/l NA NA < 2 < 1 < 1 < 1 < 1 0.13 < 1.0NA8240/60 < 1.0 < 1.0 < 1.0 < 1.0



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFCSWL0058 1,1-Dichloroethene ug/l NA NAVOCs < 5 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 5 < 5 < 10 < 5 < 25 < 50NA8240/60 NA < 5.0 1.9 NA



1,2-Dichlorobenzene ug/l NA NA < 5 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 20 < 10 < 25 < 50NA8240/60 NA < 5.0 0.39 NA



ug/l NA NA < 5 < 5 < 5 < 5 < 5 < 10 < 9.5NA8270 NA NA NA NA



1,2-Dichloroethane ug/l NA NA 8.5 14 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 12 17 12 < 10 < 5 < 25 20NA8240/60 NA 9.5 6.8 NA



1,4-Dichlorobenzene ug/l NA NA 11 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 20 < 10 7.8 9.1NA8240/60 NA 3.5 2.4 NA



ug/l NA NA < 5 < 5 6.3 5.2 6.8 3.7 < 9.5NA8270 NA NA NA NA



Benzene ug/l NA NA < 5 < 5 < 5 < 10 < 5 3.0 2.5NA8240/60 NA 1.5 < 1.1 NA



Chlorobenzene ug/l NA NA 1200 1300 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA 1300 1500 1100 1300 1100 1500 1100NA8240/60 NA 740 360 NA



Chloroform ug/l NA NA < 5 5.1 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 5 < 5 < 5 < 10 < 5 < 25 < 50NA8240/60 NA < 5.0 < 2.0 NA
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MBFCSWL0058 Isopropylbenzene ug/l NA NAVOCs < 10 < 10 < 10 < 20 < 10 < 25 < 50NA8240/60 NA < 5.0 0.54 NA



Tetrachloroethene ug/l NA NA < 5 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 20 < 10 < 25 < 50NA8240/60 NA 9.8 13 NA



Trichloroethene ug/l NA NA < 5 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 20 < 10 < 25 < 50NA8240/60 NA 39 64 NA



cis-1,2-Dichloroethene ug/l NA NA < 5 < 5 NA NA NA NA NANA8010/21 NA NA NA NA



ug/l NA NA < 10 < 10 < 10 < 20 < 10 < 12 < 50NA8240/60 NA < 5.0 1.4 NA



sec-Butylbenzene ug/l NA NA < 10 < 10 < 10 < 20 < 10 NA NANA8240/60 NA 0.83 2.0 NA



pCBSA ug/l NA NApCBSA 6700 7000 NA NA NA NA NANA300.0 NA NA NA NA



Water TableSWL0059 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA 1.5 NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 10 NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 9.3 NA



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 9.1 NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 130 NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 690 NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 26 NA



MBFB/MBFCSWL0060 Benzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA < 11 15



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA 2.7



Toluene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA 4.8



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA < 10 3.3



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 13000/13000



MBFCSWL0061 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA NA ND NA



GageSWL0063 1,1-Dichloroethene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA 2.7 3.0



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 550 460



Ethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 28 34



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 11 18



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 110 190



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 7.2 13



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFCSWL0064 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA 2.8 NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 19 NA



1,2-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 0.25 NA



1,4-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 0.36 NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 1.5 NA



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 41 NA
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MBFCSWL0064 Chloroform ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA 1.5 NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 240 NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 1100 NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 16 NA



MBFCSWL0065 Acetone ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA 40



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 190000 95000



Cyclohexane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA 17



Ethanol ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA 250



Ethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 16000 14000



Isopropylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 54 39



Toluene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 190 95



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA < 20 20



n-Propylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 36 26



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA < 20 1.2



sec-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 56 45



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



GageSWL0066 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA 0.35 NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 5.9 NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 0.29 NA



Methylene chloride ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 16 NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 74 NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 300 NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 8.4 NA



GageSWL0067 1,1-Dichloroethene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA 1.8



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 310 470



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 9.8 16



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableSWL0068 Benzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA NA



Ethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA NA



Methyl Ethyl Ketone ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA NA



Styrene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA NA



Toluene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA NA



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA NA



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 17000
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MBFCXBF-01 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



MBFCXBF-02 Chlorobenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA (47000) (60000) (77000)



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<200) (790) (680)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<5000)



MBFCXBF-03 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



MBFCXBF-04 1,2-Dichlorobenzene ug/l NA NAVOCs < 300 < 200 NA NA < 100 < 250 < 1000NA8240/60 < 250 (<200) NA NA



ug/l NA NA 5.5 < 30 NA NA NA NA NANA8270 NA NA NA NA



1,3-Dichlorobenzene ug/l NA NA < 300 < 200 NA NA < 100 40 < 1000NA8240/60 < 250 (<200) NA NA



ug/l NA NA < 5 < 30 NA NA NA NA NANA8270 NA NA NA NA



1,4-Dichlorobenzene ug/l NA NA < 300 < 200 NA NA < 100 41 < 1000NA8240/60 < 250 (<200) NA NA



ug/l NA NA 38 46 NA NA NA NA NANA8270 NA NA NA NA



Benzene ug/l NA NA 61 < 100 NA NA 23 33 41NA8240/60 56 (<200) NA NA



Chlorobenzene ug/l NA NA 21000 13000 NA NA 17000 18000 18000NA8240/60 18000 NA NA NA



Trichloroethene ug/l NA NA < 300 < 200 NA NA 110 120 < 1000NA8240/60 160 NA NA NA



pCBSA ug/l NA NApCBSA 44000 42000 NA NA NA NA NANA300.0 NA NA NA NA



MBFCXBF-05 1,4-Dichlorobenzene ug/l < 5 < 1VOCs < 1 NA NA NA < 1 0.11 < 1.0< 58240/60 < 1.0 (<2) (<2.0) NA



Chlorobenzene ug/l 220 94 48 NA NA NA 5.9 11 4.63208240/60 4.0 NA NA NA



Toluene ug/l < 0.5 < 0.5 < 0.5 NA NA NA < 0.5 < 1.0 < 0.50< 0.58240/60 < 1.0 (<2) (<2.0) NA



pCBSA ug/l 240 < 100pCBSA < 100 NA NA NA NA NA NA930300.0 NA NA NA NA



MBFCXBF-06 1,4-Dichlorobenzene ug/l 35 < 200VOCs < 200 < 300 NA NA < 200 50 < 1000< 2008240/60 < 250 (65) NA (<120)



ug/l NA NA NA NA NA NA NA NA NA218270 NA NA NA NA



Acetone ug/l < 500 < 2000 2300 < 3000 NA NA < 2000 < 5000 < 2000< 20008240/60 < 2500 (<200) NA (<2500)



Benzene ug/l 140 180 110 160 NA NA < 100 240 < 10001608240/60 170 (220) NA (<120)



Chlorobenzene ug/l 9300 2500 19000 25000 NA NA 26000 26000 23000220008240/60 25000 (26000) NA (9100)



Ethylbenzene ug/l < 50 < 200 < 200 < 300 NA NA 380 < 500 < 1000< 2008240/60 < 250 (<40) NA (<120)



Toluene ug/l 3.5 < 20 0.51 < 0.5 NA NA < 200 < 500 < 1000< 0.58240/60 < 250 (<40) NA (<120)



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (70) NA NA



Xylenes (Ttl) ug/l < 50 < 200 < 200 < 300 NA NA < 200 < 500 < 1000< 2008240/60 < 250 (<40) NA NA



pCBSA ug/l 77000 80000pCBSA 80000 75000 NA NA NA NA NA89000300.0 NA NA NA NA



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<2500)



MBFCXBF-07 1,4-Dichlorobenzene ug/l 100 < 200VOCs < 500 < 500 NA NA NA NA NA< 2008240/60 NA (<100) (<400) NA



Acetone ug/l < 5000 < 2000 18000 < 5000 NA NA NA NA NA< 20008240/60 NA (<500) (<2000) NA



Benzene ug/l 59 3.8 54 69 NA NA NA NA NA548240/60 NA (<100) (<400) NA



Chlorobenzene ug/l 30000 34000 22000 32000 NA NA NA NA NA270008240/60 NA NA NA NA



Toluene ug/l 0.94 < 10 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA (<100) (<400) NA
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MBFCXBF-07 Trichloroethene ug/l < 500 < 200VOCs < 500 < 500 NA NA NA NA NA2208240/60 NA NA (<400) NA



MBFCXBF-09 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



MBFCXBF-10 Acetone ug/l 11 < 10VOCs < 10 < 10 NA NA < 10 < 10 < 2.0< 108240/60 < 10 (<10) (<10) NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



MBFCXBF-13 1,2-Dichloroethane ug/l < 3 < 50VOCs < 0.5 < 30 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 100 < 100 < 50 340 NA NA < 100 < 500 NA< 1008240/60 < 120 NA NA NA



Acetone ug/l < 2000 < 2000 1100 < 2000 NA NA < 2000 < 5000 < 1000< 20008240/60 < 1200 NA NA NA



Benzene ug/l 25000 19000 15000 21000 NA NA 20000 22000 19000190008240/60 8700 NA NA NA



Bromochloromethane ug/l NA NA NA NA NA NA NA NA NANA8010/21 NA NA NA NA



Chlorobenzene ug/l < 3 < 50 < 0.5 < 30 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 200 < 200 < 100 < 30 NA NA < 200 170 < 500< 2008240/60 < 120 NA NA NA



Chloroform ug/l < 3 < 50 < 0.5 < 30 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l 110 < 100 < 50 < 100 NA NA < 100 < 500 < 500< 1008240/60 < 120 NA NA NA



Ethylbenzene ug/l 610 580 310 480 NA NA 530 640 5305408240/60 590 NA NA NA



Methylene chloride ug/l < 3 < 56 < 2 < 100 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 200 < 200 < 100 < 200 NA NA < 200 < 2500 < 500< 2008240/60 < 120 NA NA NA



Naphthalene ug/l < 200 < 200 < 100 < 200 NA NA < 200 < 500 < 500< 2008240/60 < 120 NA NA NA



ug/l 12 7.5 8.8 7.0 NA NA NA NA NA138270 NA NA NA NA



Xylenes (Ttl) ug/l < 200 < 200 < 100 < 200 NA NA < 200 520 < 500< 2008240/60 < 120 NA NA NA



pCBSA ug/l < 100 1200pCBSA < 100 840 NA NA NA NA NA< 100300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 49



MBFCXBF-14 1,2-Dichlorobenzene ug/l < 20 38VOCs < 20 < 10 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l < 20 < 20 < 20 < 30 NA NA < 20 < 50 < 100< 208240/60 < 50 (<2) NA NA



1,4-Dichlorobenzene ug/l < 20 < 20 < 20 < 10 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l 12 < 20 < 20 < 30 NA NA < 20 16 < 100< 208240/60 < 50 NA NA NA



Acetone ug/l 380 < 520 < 310 < 300 NA NA < 200 < 500 < 200< 2008240/60 < 500 (<10) NA NA



Benzene ug/l 8.7 5.0 5.4 7.5 NA NA < 10 16 117.58240/60 7.5 (<2) NA NA



Chlorobenzene ug/l 4100 3100 3300 2800 NA NA NA NA NA26008010/21 NA NA NA NA



ug/l 3400 2600 2300 3700 NA NA 3000 3400 230024008240/60 2700 NA NA NA



Chloromethane ug/l < 20 < 20 < 20 < 10 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l < 20 190 < 20 < 30 NA NA < 20 < 100 < 100< 208240/60 < 100 (<1.5) NA NA



Methylene chloride ug/l < 20 < 58 < 50 < 40 NA NA NA NA NA< 108010/21 NA NA NA NA



ug/l < 20 < 20 < 20 < 30 NA NA < 20 < 250 < 100< 208240/60 < 50 (<5) NA NA



Tetrachloroethene ug/l < 20 31 44 26 NA NA NA NA NA168010/21 NA NA NA NA



ug/l 20 < 20 23 25 NA NA 22 14 < 100< 208240/60 < 50 NA NA NA



Page 31 of 48











HSULocation Analyte Units Jul
Analyte



Class Jan Nov



2000 2012



Method



2004 2006



Table 3
Time-Series Summary of Detected VOCs



2012 Groundwater Summary Report
1999



Feb



1998



Apr



1997



Jan



1996



OctJunFeb



1995



OctJul Feb*Mar



1994



Oct
MBFCXBF-14 Toluene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 20 < 1.0 < 25< 0.58240/60 < 1.0 (<2) NA NA



pCBSA ug/l 29000 23000pCBSA 26000 23000 NA NA NA NA NA28000300.0 NA NA NA NA



MBFCXBF-15 1,2-Dichlorobenzene ug/l NA NAVOCs < 500 < 300 NA NA < 200 < 250 < 620NA8240/60 < 250 (<20) (<100) (<50)



ug/l NA NA 7.1 7.2 NA NA NA NA NANA8270 NA NA NA NA



1,2-Dichloroethane ug/l NA NA < 300 < 200 NA NA < 100 < 250 < 620NA8240/60 < 250 (<5) (<25) (89)



1,4-Dichlorobenzene ug/l NA NA < 500 < 300 NA NA < 200 70 86NA8240/60 89 (38) (<100) (<50)



ug/l NA NA 47 52 NA NA NA NA NANA8270 NA NA NA NA



Benzene ug/l NA NA 27 31 NA NA < 100 31 30NA8240/60 34 (37) (<100) (<50)



Chlorobenzene ug/l NA NA 30000 25000 NA NA 22000 19000 21000NA8240/60 19000 (8300) (5700) (9900)



Tetrachloroethene ug/l NA NA < 500 < 300 NA NA < 200 170 360NA8240/60 490 (80) (<100) (80)



Toluene ug/l NA NA < 0.5 < 0.5 NA NA < 200 < 1.0 0.64NA8240/60 < 1.0 (<20) (<100) (<50)



Trichloroethene ug/l NA NA < 500 < 300 NA NA < 200 55 < 620NA8240/60 < 250 (<20) (<100) (<50)



pCBSA ug/l NA NApCBSA 110000 98000 NA NA NA NA NANA300.0 NA NA NA NA



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<1000)



MBFCXBF-19 Benzene ug/l NA NAVOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0NA8240/60 < 1.0 (<2) 2.5 NA



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



MBFCXBF-20 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



MBFCXBF-23 2-Hexanone ug/l < 5 < 5VOCs < 5 < 5 NA NA < 5 NA < 2.0< 58240/60 < 5.0 7.7 < 10 NA



Carbon disulfide ug/l < 2 < 2 < 2 < 2 NA NA < 2 < 10 < 2.0< 28240/60 < 1.0 0.86 < 10 NA



Chlorobenzene ug/l 15 14 12 18 NA NA 11 11 5.7218240/60 4.3 2.9 1.3 NA



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 1.0 < 1.0 NA



tert-Butylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 0.17< 18240/60 < 1.0 < 1.0 < 1.0 NA



pCBSA ug/l < 100 < 100pCBSA 220 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



MBFCXBF-34 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA NA (ND) NA



MBFCXBF-35 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA NA (ND) NA



MBFCXBF-EW-1 1,4-Dichlorobenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA (53/<100)



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (190/<100)



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (26000/4000)



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (68/<100)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<500/<2000)



GageXDA-1B 1,1-Dichloroethene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 1.0 NA NA



Benzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 0.61 0.46< 0.58240/60 0.46 1.1 NA NA



Carbon Tetrachloride ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 < 0.50 NA NA



Freon 11 ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 2.0 < 1.0< 18240/60 < 2.0 < 10 NA NA



Methylene chloride ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 5.0 0.41< 18240/60 < 1.0 < 10 NA NA
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GageXDA-1B Naphthalene ug/l < 1 < 1VOCs 1.1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 < 10 NA NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



GageXG-01 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



MBFBXG-01WC 1,2,4-Trimethylbenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA < 1 0.24 < 2.0NA8240/60 < 2.0 < 10 < 1.0 < 1.0



1,3,5-Trimethylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 1.7 < 2.0NA8240/60 6.2 < 10 < 1.0 < 1.0



Benzene ug/l 21 1.7 2.9 3.2 NA NA 4.7 7.5 7.2NA8240/60 9.3 5.9 3.5 < 0.50



Carbon disulfide ug/l < 2 2.4 < 2 < 2 NA NA < 2 < 10 < 4.0NA8240/60 < 2.0 < 100 < 10 < 10



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 0.44 < 2.0NA8240/60 < 2.0 < 10 < 1.0 < 1.0



Cyclohexane ug/l 19 38 87 82 NA NA 73 74 59NA8240/60 NA NA NA < 10



Ethylbenzene ug/l 3.7 4.3 3.2 7.0 NA NA 12 38 54NA8240/60 120 110 100 9.8



Isopropylbenzene ug/l 3.0 3.9 7.4 9.3 NA NA 9.2 14 19NA8240/60 15 10 13 8.1



Methylene chloride ug/l < 1 < 1 < 1 < 1 NA NA < 1 1.8 < 2.0NA8240/60 < 2.0 < 100 < 10 < 10



Naphthalene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 0.39NA8240/60 < 2.0 < 100 < 10 < 10



Styrene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.13 < 2.0NA8240/60 < 2.0 < 10 < 1.0 < 1.0



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.57 0.64NA8240/60 1.0 < 10 NA < 1.0



Xylenes (Ttl) ug/l < 1 < 1 < 1 < 1 NA NA < 1 32 < 2.0NA8240/60 < 2.0 < 10 NA NA



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 10 2.8 1.3



n-Propylbenzene ug/l < 1 < 1 2.0 2.7 NA NA 2.6 4.9 6.9NA8240/60 9.7 11 12 3.9



sec-Butylbenzene ug/l 1.9 2.1 4.1 5.8 NA NA 4.5 NA NANA8240/60 6.2 3.4 4.7 6.6



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA 200



GageXG-02 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



MBFBXG-02WC 1,4-Dichlorobenzene ug/l < 1 < 1VOCs < 1 < 1 NA NA < 1 < 1.0 < 1.0NA8240/60 < 1.0 < 1.0 1.5 5.1



Benzene ug/l 13 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0NA8240/60 < 1.0 < 0.50 < 1.1 0.93



Chlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0NA8240/60 < 1.0 38 540 1200



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0NA8240/60 < 1.0 0.59 < 0.74 1.4



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



GageXG-03 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



GageXG-04 1,4-Dichlorobenzene ug/l < 100 < 5VOCs < 5 < 5 NA NA < 1 0.85 < 5.0< 58240/60 0.49 (<2) (<2.0) NA



Acetone ug/l < 1000 < 50 92 < 50 NA NA 28 NA < 10< 508240/60 < 10 (<10) (<10) NA



Benzene ug/l 0.59 < 0.5 < 0.5 < 0.5 NA NA < 0.5 < 2.0 < 5.00.998240/60 < 1.0 (<2) (<2.0) NA



Chlorobenzene ug/l 1100 700 550 380 NA NA 160 110 1206208240/60 67 NA NA NA



Naphthalene ug/l < 100 < 5 < 5 < 5 NA NA 3.3 < 2.0 < 5.0< 58240/60 < 1.0 (<5) (<5.0) NA



Toluene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA < 1 < 2.0 < 5.0< 0.58240/60 < 1.0 (<2) (<2.0) NA



Trichloroethene ug/l < 100 < 5 < 5 < 5 NA NA < 1 0.83 3.8< 58240/60 8.1 NA NA NA



cis-1,2-Dichloroethene ug/l < 100 < 5 < 5 < 5 NA NA < 1 < 1.0 < 5.0< 58240/60 0.48 (<2) NA NA
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GageXG-04 pCBSA ug/l 3600 NApCBSA 3100 1500 NA NA NA NA NA3700300.0 NA NA NA NA



GageXG-05 1,4-Dichlorobenzene ug/l < 100 < 100VOCs < 100 < 50 NA NA < 50 20 < 250< 508240/60 < 50 NA NA NA



Acetone ug/l 1200 < 1000 < 1000 < 500 NA NA < 500 < 1000 < 500< 5008240/60 < 500 (<10) NA NA



Benzene ug/l 6.7 < 10 4.7 5.7 NA NA < 30 4.8 4.56.88240/60 3.4 NA NA NA



Chlorobenzene ug/l 7600 6600 6900 5600 NA NA 5400 6300 500083008240/60 3800 NA NA NA



pCBSA ug/l 23000 25000pCBSA 25000 23000 NA NA NA NA NA26000300.0 NA NA NA NA



GageXG-06 1,4-Dichlorobenzene ug/l < 20 < 20VOCs < 50 < 50 NA NA < 30 69 < 100< 208240/60 < 50 (<10) (<40) (<10/<10)



2-Chlorotoluene ug/l NA NA NA NA NA NA NA < 500 NANA8240/60 NA (<25) (<100) (<10/10)



Acetone ug/l 470 < 200 < 500 < 500 NA NA < 300 < 5000 < 200< 2008240/60 < 500 (<50) (<200) (<200/<200)



Benzene ug/l 2.4 6.5 1.3 1.5 NA NA < 20 96 2.22.08240/60 1.7 (<10) (<40) (<10/<10)



Chlorobenzene ug/l 3500 3200 2900 2900 NA NA 2900 33000 300026008240/60 2700 (2000) (3100) (1500/620)



Methylene chloride ug/l < 20 < 20 < 50 120 NA NA < 30 < 2500 < 100< 208240/60 < 50 (<25) (<100) (<20/<20)



Trichloroethene ug/l < 20 < 20 < 50 < 50 NA NA < 30 140 < 100< 208240/60 < 50 (<10) (<40) (<10/<10)



pCBSA ug/l 20000 < 100pCBSA 23000 22000 NA NA NA NA NA20000300.0 NA NA NA NA



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<200/<200)



GageXG-08 1,4-Dichlorobenzene ug/l < 10 < 2VOCs < 5 < 5 NA NA < 10 7.6 < 250< 58240/60 < 50 (<2) (<4.0) NA



Acetone ug/l < 100 < 20 110 < 50 NA NA < 100 < 500 < 500< 508240/60 < 500 (<10) (<20) NA



Benzene ug/l < 5 < 1 < 3 < 3 NA NA < 5 7.1 7.6< 38240/60 < 1.0 (<2) (<4.0) NA



Chlorobenzene ug/l 400 330 220 430 NA NA 1600 4700 49002808240/60 2400 NA NA NA



Cyclohexane ug/l < 100 < 20 < 50 < 50 NA NA < 100 23 < 500< 508240/60 NA NA NA NA



pCBSA ug/l 1700 1500pCBSA 1800 < 100 NA NA NA NA NA1400300.0 NA NA NA NA



GageXG-09 1,2-Dichloroethane ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 (<0.5) (<2.5) (0.6/<1.0)



Acetone ug/l < 10 < 10 11 < 10 NA NA < 10 < 10 < 2.0< 108240/60 < 10 (<10) (<50) (<20/<10)



Benzene ug/l < 0.5 0.57 < 0.5 < 0.5 NA NA < 0.5 0.32 0.591.08240/60 1.4 (3.9) (<10) (0.94/<1.0)



Chlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA 1.1 5.8 151.18240/60 83 (370) (540) (66/73)



Ethylbenzene ug/l 8.6 7.8 4.0 5.9 NA NA 5.6 7.4 9.6128240/60 19 (16) (<10) (<0.50/<1.0)



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.11 < 1.0< 18240/60 0.29 (<2) (<10) (<0.50/<1.0)



Xylenes (Ttl) ug/l < 1 < 1 < 1 < 1 NA NA < 1 6.1 < 1.0< 18240/60 < 1.0 (<2) (<10) (<1.0)



pCBSA ug/l 770 620pCBSA 670 210 NA NA NA NA NA720300.0 NA NA NA (12000/2500)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10/<20)



GageXG-11 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0< 0.58240/60 < 1.0 (<2) (<2.0) NA



Chlorobenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.82 1.2< 18240/60 < 1.0 (15) (20) NA



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.18 < 1.0< 18240/60 < 1.0 (<2) (<2.0) NA



Naphthalene ug/l < 1 < 1 1.7 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 0.74 (<5) (<5.0) NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA
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GageXG-11 pCBSA ug/l 400 380pCBSA 480 < 100 NA NA NA NA NA360300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



GageXG-12 1,4-Dichlorobenzene ug/l 3.8 < 10VOCs < 10 < 30 NA NA NA NA NA< 208240/60 NA NA NA NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Acetone ug/l 100 < 100 240 < 300 NA NA NA NA NA< 2008240/60 NA NA NA NA



Benzene ug/l 24 23 19 19 NA NA NA NA NA318240/60 NA NA NA NA



Chlorobenzene ug/l 1600 1400 1100 1100 NA NA NA NA NA12008240/60 NA NA NA NA



Naphthalene ug/l < 10 < 10 13 < 30 NA NA NA NA NA< 208240/60 NA NA NA NA



ug/l NA NA NA NA NA NA NA NA NA< 58270 NA NA NA NA



Toluene ug/l < 0.5 < 3 < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA NA NA



Xylenes (Ttl) ug/l < 10 60 < 10 < 30 NA NA NA NA NA< 208240/60 NA NA NA NA



pCBSA ug/l 17000 18000pCBSA 18000 15000 NA NA NA NA NA17000300.0 NA NA NA NA



GageXG-13 All Analytes ND NDVOCs ND ND NA NA NA NA NAND NA (ND) (ND) NA



pCBSA ug/l 24000 24000pCBSA 25000 23000 NA NA NA NA NA24000300.0 NA NA NA NA



GageXG-14 Trichloroethene ug/l 54 58VOCs 54 86 NA NA 130 240 180618240/60 180 120 95 NA



cis-1,2-Dichloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 1.7 < 10< 18240/60 4.4 12 5.1 NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NA< 100300.0 NA NA NA NA



GageXG-15 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



GageXG-16 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



GageXG-17 Acetone ug/l < 50 < 20VOCs 130 < 50 NA NA < 20 < 50 < 50< 1008240/60 < 50 (<10) (<25) NA



Benzene ug/l 1.4 1.1 1.4 0.96 NA NA < 1 1.3 < 251.48240/60 1.5 (<2) (<5.0) NA



Chlorobenzene ug/l 320 310 220 330 NA NA 250 270 3903208240/60 280 NA NA NA



Methylene chloride ug/l < 5 < 2 < 5 < 5 NA NA < 2 < 25 < 25< 108240/60 < 5.0 (<5) (<12) NA



pCBSA ug/l 4600 4700pCBSA 4700 3700 NA NA NA NA NA5000300.0 NA NA NA NA



GageXG-18 Chlorobenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA (<2) (<2.0) (2.9)



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NANA300.0 NA NA NA (49)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



GageXG-19A All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA NA (ND) NA



GageXG-20 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA NA (ND) NA



GageXG-21 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA NA (ND) NA



GageXG-24 1,2-Dichlorobenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA (<40) (0.96)



1,2-Dichloroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA (<10) (0.86)



1,4-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA (<40) (5.7)



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA (<40) (0.87)



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA (2300) (740)
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GageXG-24 Toluene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA (<40) (0.65)



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NANA300.0 NA NA NA (15000)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



GageXG-25 1,2-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA (8.8)



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (30)



pCBSA ug/l NA NApCBSA NA NA NA NA NA NA NANA300.0 NA NA NA (1600)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



Water TableXGW-07A Tetrachloroethene ug/l < 1 1.8VOCs 1.0 3.7 NA NA 2.5 0.99 2.3< 18240/60 0.72 NA NA NA



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0< 18240/60 < 1.0 NA NA NA



Trichloroethene ug/l < 1 < 1 < 1 < 1 NA NA 1.1 < 1.0 1.11.08240/60 1.6 NA NA NA



MBFBXGW-07C Toluene ug/l < 1 < 1VOCs < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



GageXLG-01 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



GageXLG-02 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



MBFBXMBFB-EW-1 1,2,4-Trimethylbenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA NA (550)



1,2-Dichloroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (280)



1,3,5-Trimethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (120)



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (7000)



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (820)



Ethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (920)



Isopropylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (27)



Naphthalene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (180)



Toluene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (30)



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (82)



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (710)



n-Propylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (70)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<500)



Water
Table/MBFB



XMW-01 1,2,4-Trichlorobenzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA (<500) (<5000) (<1000)



ug/l 100 170 NA 110 NA NA NA NA NA1208270 NA NA NA NA



1,2-Dichlorobenzene ug/l < 1000 < 500 NA < 500 NA NA NA NA NA< 5008240/60 NA (<200) (<2000) (<1000)



ug/l 69 86 NA 80 NA NA NA NA NA668270 NA NA NA NA



1,2-Dichloroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (130) (<500) NA



1,3-Dichlorobenzene ug/l < 1000 < 500 NA < 500 NA NA NA NA NA< 5008240/60 NA (<200) (<2000) (<1000)



ug/l 5.3 < 30 NA 6.0 NA NA NA NA NA5.48270 NA NA NA NA



1,4-Dichlorobenzene ug/l < 1000 < 500 NA < 500 NA NA NA NA NA< 5008240/60 NA (280) (<2000) (<1000)
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XMW-01 1,4-Dichlorobenzene ug/l 150 170VOCs NA 140 NA NA NA NA NA1208270 NA NA NA NA



Acetone ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (4000) (<1000
0)



NA



Benzene ug/l 8800 5900 NA 6900 NA NA NA NA NA84008240/60 NA (4500) (2700) (2900)



Chlorobenzene ug/l 86000 82000 NA 74000 NA NA NA NA NA860008240/60 NA (13000
0)



(84000) (130000)



Chloroform ug/l 21000 11000 NA 15000 NA NA NA NA NA160008240/60 NA (20000) (9600) (14000)



Naphthalene ug/l < 1000 < 500 NA < 500 NA NA NA NA NA< 5008240/60 NA (<500) (<5000) (<2000)



ug/l < 5 < 30 NA 25 NA NA NA NA NA398270 NA NA NA NA



Tetrachloroethene ug/l 4100 4100 NA 3600 NA NA NA NA NA43008240/60 NA (3500) (<2000) (1500)



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (210) (<2000) NA



Xylenes (Ttl) ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (300) (<2000) NA



pCBSA ug/l 180000 100000pCBSA NA 160000 NA NA NA NA NANA300.0 NA NA NA NA



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<20000)



Water
Table/MBFB



XMW-01T 1,1,1-Trichloroethane ug/l < 100 310VOCs 280 150 NA NA 150 < 120 NA4308240/60 NA NA NA NA



1,1-Dichloroethane ug/l 2900 6000 4000 3800 NA NA 6200 3100 NA56008240/60 NA NA NA NA



1,1-Dichloroethene ug/l 380 730 570 530 NA NA 1100 770 NA6508240/60 NA NA NA NA



1,2-Dichloroethane ug/l < 50 58 47 39 NA NA 59 46 NA< 308240/60 NA NA NA NA



Benzene ug/l < 50 < 50 30 < 30 NA NA < 30 16 NA608240/60 NA NA NA NA



Chloroform ug/l < 50 < 50 < 20 < 30 NA NA < 30 14 NA< 308240/60 NA NA NA NA



Tetrachloroethene ug/l 1600 1400 1100 1300 NA NA 48 1400 NA9608240/60 NA NA NA NA



Trichloroethene ug/l 5700 5800 6400 5800 NA NA 3200 6100 NA47008240/60 NA NA NA NA



Vinyl chloride ug/l < 50 110 90 < 30 NA NA 160 86 NA1008240/60 NA NA NA NA



cis-1,2-Dichloroethene ug/l 150 170 270 260 NA NA 270 190 NA1508240/60 NA NA NA NA



Water TableXMW-02HD 1,2,4-Trimethylbenzene ug/l 2.7 < 1VOCs < 1 < 20 NA NA < 3 < 10 < 120< 58240/60 < 25 NA NA NA



Acetone ug/l 140 < 25 < 10 < 200 NA NA < 58 < 100 < 280< 508240/60 < 250 NA NA NA



Benzene ug/l 50 120 28 640 NA NA 290 14 31002408240/60 970 NA NA NA



Cyclohexane ug/l 18 13 < 10 < 200 NA NA < 30 < 100 < 250< 508240/60 NA NA NA NA



Ethylbenzene ug/l < 1 < 1 < 1 < 20 NA NA 7.4 1.5 < 120< 58240/60 5.1 NA NA NA



Methylene chloride ug/l < 1 < 1 < 1 < 20 NA NA 12 < 50 < 120< 58240/60 < 25 NA NA NA



Naphthalene ug/l 2.6 3.0 < 1 < 20 NA NA 3.0 2.2 < 120< 58240/60 < 25 NA NA NA



ug/l < 5 < 5 < 30 < 10 NA NA NA NA NA< 58270 NA NA NA NA



Styrene ug/l < 1 < 1 < 1 < 20 NA NA < 3 4.0 < 120< 58240/60 < 25 NA NA NA



Toluene ug/l 7.9 12 5.8 28 NA NA 11 4.9 < 120< 58240/60 16 NA NA NA



Xylenes (Ttl) ug/l < 1 < 1 < 1 < 20 NA NA 21 20 38< 58240/60 55 NA NA NA
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XMW-02T 1,1-Dichloroethene ug/l < 20 46VOCs 36 < 30 NA NA 120 58 NA288240/60 NA NA NA NA



Benzene ug/l < 20 < 20 < 20 < 30 NA NA < 30 5.3 NA< 58240/60 NA NA NA NA



Chloroform ug/l < 20 < 20 < 20 < 30 NA NA 50 57 NA118240/60 NA NA NA NA



Ethylbenzene ug/l < 30 < 30 < 30 61 NA NA < 30 < 120 NA< 108240/60 NA NA NA NA



Tetrachloroethene ug/l 990 1100 1200 810 NA NA 2300 2800 NA6208240/60 NA NA NA NA



Trichloroethene ug/l 2600 2900 3200 2300 NA NA 7400 8300 NA17008240/60 NA NA NA NA



cis-1,2-Dichloroethene ug/l 32 47 57 < 50 NA NA 230 400 NA228240/60 NA NA NA NA



Water
Table/MBFB



XMW-03 1,1-Dichloroethene ug/l NA NAVOCs < 0.5 1.7 NA NA NA NA NANA8240/60 NA NA NA NA



Acetone ug/l NA NA < 25 26 NA NA NA NA NANA8240/60 NA (<10) (<10) NA



Benzene ug/l NA NA 2.9 3.8 NA NA NA NA NANA8240/60 NA (<2) (<2.0) NA



Chloroform ug/l NA NA 9.4 2.1 NA NA NA NA NANA8240/60 NA NA NA NA



Tetrachloroethene ug/l NA NA 22 31 NA NA NA NA NANA8240/60 NA NA NA NA



Trichloroethene ug/l NA NA 17 19 NA NA NA NA NANA8240/60 NA NA NA NA



pCBSA ug/l NA NApCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Water TableXMW-03HD 1,1,2,2-Tetrachloroethane ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA NA NA NA< 58010/21 NA NA NA NA



ug/l < 1 < 3 < 3 < 0.5 NA NA < 20 < 5.0 < 1.03.98240/60 < 1.0 < 5.0 < 2.0 NA



1,1-Dichloroethene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 58010/21 NA NA NA NA



ug/l < 1 < 3 < 3 < 0.5 NA NA < 20 < 5.0 < 1.0< 38240/60 < 1.0 < 5.0 < 2.0 NA



1,2,4-Trimethylbenzene ug/l < 2 < 5 < 5 < 1 NA NA < 30 1.1 0.12< 58240/60 0.22 < 5.0 0.53 NA



Acetone ug/l < 20 < 50 < 50 < 15 NA NA < 300 < 50 < 3.2< 508240/60 < 10 28 85 NA



Benzene ug/l 170 440 210 41 NA NA 2100 58 135008240/60 3.8 2.2 3.3 NA



Chlorobenzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 58010/21 NA NA NA NA



ug/l < 2 < 5 < 5 < 1 NA NA < 30 < 5.0 0.15< 58240/60 < 1.0 < 5.0 < 2.0 NA



Chloroform ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 58010/21 NA NA NA NA



ug/l < 1 < 3 < 3 < 0.5 NA NA < 20 < 5.0 < 1.0< 38240/60 4.1 2.9 2.4 NA



Dibromochloromethane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 58010/21 NA NA NA NA



ug/l < 2 < 5 < 5 < 1 NA NA < 30 < 5.0 < 1.0< 58240/60 < 1.0 < 5.0 < 2.0 NA



Dichlorobromomethane ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 58010/21 NA NA NA NA



ug/l < 1 < 3 < 3 < 0.5 NA NA < 20 16 < 1.0< 38240/60 27 < 5.0 < 2.0 NA



Ethylbenzene ug/l < 2 < 5 < 5 < 1 NA NA < 30 2.4 0.72< 58240/60 1.6 1.4 1.9 NA



Isopropylbenzene ug/l < 2 < 5 < 5 < 1 NA NA < 30 < 5.0 0.15< 58240/60 < 1.0 < 5.0 < 2.0 NA



Methyl Ethyl Ketone ug/l < 10 < 30 < 30 5.3 NA NA < 200 < 50 < 2.0< 308240/60 < 5.0 < 50 < 20 NA



Methyl isobutyl ketone ug/l < 6 < 20 < 20 < 3 NA NA < 80 < 50 < 2.0< 208240/60 < 5.0 < 50 < 20 NA



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 5.0 2.7 NA



Methylene chloride ug/l 0.98 1.4 < 2 < 2 NA NA NA NA NA< 58010/21 NA NA NA NA
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Water TableXMW-03HD Methylene chloride ug/l < 2 < 5VOCs < 5 < 1 NA NA < 30 < 25 < 1.0< 58240/60 < 1.0 < 50 < 20 NA



Naphthalene ug/l < 2 < 5 < 5 < 1 NA NA < 30 < 5.0 0.22< 58240/60 < 1.0 < 50 1.3 NA



Styrene ug/l < 2 < 5 < 5 < 1 NA NA < 30 < 5.0 1.2< 58240/60 < 1.0 1.9 < 2.0 NA



Tetrachloroethene ug/l < 0.5 0.59 < 0.5 < 0.5 NA NA NA NA NA< 58010/21 NA NA NA NA



ug/l < 2 < 5 < 5 < 1 NA NA < 30 < 5.0 < 1.0< 58240/60 < 1.0 < 5.0 < 2.0 NA



Toluene ug/l < 2 < 5 < 5 < 1 NA NA 58 < 5.0 0.72< 58240/60 1.1 < 5.0 < 1.9 NA



Xylenes (Ttl) ug/l < 2 < 5 < 5 < 1 NA NA < 30 1.6 4.0< 58240/60 6.3 7.7 NA NA



m,p-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 11 NA



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA 0.49 NA



Water
Table/MBFB



XMW-04 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



Water TableXMW-04HD Benzene ug/l 1200000 930000VOCs 960000 980000 NA NA 900000 800000 8900008300008240/60 670000 310000 430000 NA



Chloroform ug/l < 300 < 200 < 50 < 500 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 5000 < 3000 < 3000 < 3000 NA NA < 300 < 10000 < 25000< 30008240/60 < 10000 <
10000



< 5000 NA



cis-1,2-Dichloroethene ug/l < 300 < 200 < 50 < 500 NA NA NA NA NA< 5008010/21 NA NA NA NA



ug/l < 10000 < 5000 < 5000 < 5000 NA NA < 500 < 5000 < 25000< 50008240/60 3400 <
10000



< 5000 NA



Water
Table/MBFB



XMW-05 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



Water
Table/MBFB



XMW-06 1,1,1,2-Tetrachloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA (<50) (<250) (6.1)



1,1,2-Trichloroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (67) (<100) (15)



1,1-Dichloroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (130) (110) (35)



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (320) (360) (100)



1,2,3-Trichloropropane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<100) (<500) (4.1)



1,2,4-Trichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<50) (<250) (3.3)



1,2-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (34) (<100) (7.9)



1,2-Dichloroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (150) (120) (37)



1,2-Dichloropropane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<20) (<100) (1.1)



1,3-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<20) (<100) (0.75)



1,4-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (61) (<100) (11)



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (36) (<100) (17)



Carbon Tetrachloride ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (190) (160) NA



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (130) (350) (26)



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (1900) (3100) (2400)



Chloroprene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (79)



Di-isopropyl ether (DIPE) ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (3.8)
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1996
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1995



OctJul Feb*Mar



1994



Oct
Water



Table/MBFB
XMW-06 Dichlorobromomethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA (<20) (<100) (0.87)



Methylene chloride ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<50) (<250) (3.9)



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (8200) (13000) (17000)



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (1100) (1400) (530)



Trichlorotrifluoroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA NA (11)



Xylenes (Ttl) ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<20) (<100) (1.6)



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (71) (<100) (57)



trans-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (<20) (<100) (2.6)



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (220)



Water
Table/MBFB



XMW-08 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



Water
Table/MBFB



XMW-09 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) NA NA



Water
Table/MBFB



XMW-10 1,4-Dichlorobenzene ug/l < 1 < 1VOCs < 1 < 2 NA NA < 1 0.27 < 2.0< 18240/60 < 1.0 (<2) (<2.0) NA



Benzene ug/l 0.55 < 0.5 < 0.5 2.6 NA NA 1.4 1.1 < 2.0< 0.58240/60 < 1.0 (<2) (<2.0) NA



Chlorobenzene ug/l 87 100 3.7 270 NA NA 180 150 49978240/60 26 NA (<2.0) NA



Chloroform ug/l 20 1.7 2.5 1.4 NA NA 1.2 1.1 < 2.01.18240/60 0.65 (<2) NA NA



Tetrachloroethene ug/l 2.4 2.0 1.5 < 2 NA NA 1.2 1.2 < 2.02.28240/60 1.1 (<2) (<2.0) NA



Trichloroethene ug/l 8.3 13 9.1 6.4 NA NA 12 12 12148240/60 18 NA NA NA



cis-1,2-Dichloroethene ug/l < 1 < 1 < 1 < 2 NA NA < 1 0.68 < 2.0< 18240/60 < 1.0 (<2) (<2.0) NA



Water
Table/MBFB



XMW-11 Acetone ug/l < 100 < 100VOCs 77 < 100 NA NA < 50 < 120 < 120< 2008240/60 < 250 (<10) NA NA



Benzene ug/l 8.9 < 5 < 3 7.2 NA NA < 3 23 9.0< 108240/60 8.0 NA NA NA



Chlorobenzene ug/l 1200 850 780 510 NA NA 570 770 92012008240/60 1400 NA NA NA



Tetrachloroethene ug/l 150 97 86 99 NA NA 78 84 841208240/60 120 NA NA NA



Trichloroethene ug/l 8.8 < 10 5.2 < 10 NA NA < 5 4.8 < 50< 208240/60 7.6 NA NA NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Water
Table/MBFB



XMW-12 1,2,4-Trimethylbenzene ug/l 290 920VOCs NA 310 NA NA NA NA NA4108240/60 NA NA NA NA



1,2-Dichloroethane ug/l 170 140 NA 63 NA NA NA NA NA1308010/21 NA NA NA NA



ug/l < 50 < 30 NA 84 NA NA NA NA NA< 508240/60 NA NA NA NA



1,3,5-Trimethylbenzene ug/l 260 < 50 NA < 50 NA NA NA NA NA< 1008240/60 NA (<2) NA NA



1,4-Dichlorobenzene ug/l < 30 < 20 NA < 30 NA NA NA NA NA< 208010/21 NA NA NA NA



ug/l < 100 < 50 NA < 50 NA NA NA NA NA< 1008240/60 NA NA NA NA



Acetone ug/l 1100 < 500 NA < 500 NA NA NA NA NA< 10008240/60 NA (<10) NA NA



Benzene ug/l 6500 7200 NA 3300 NA NA NA NA NA20008240/60 NA NA NA NA



Chlorobenzene ug/l 6600 4800 NA 3100 NA NA NA NA NA36008010/21 NA NA NA NA



ug/l 5300 6100 NA 2500 NA NA NA NA NA28008240/60 NA NA NA NA



Chloroform ug/l 160 180 NA 320 NA NA NA NA NA308010/21 NA NA NA NA
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Table/MBFB
XMW-12 Chloroform ug/l 210 < 30VOCs NA 210 NA NA NA NA NA< 508240/60 NA (<2) NA NA



Cyclohexane ug/l < 1000 < 500 NA < 500 NA NA NA NA NA3908240/60 NA NA NA NA



Ethylbenzene ug/l 1300 1800 NA 430 NA NA NA NA NA5508240/60 NA NA NA NA



Naphthalene ug/l 190 750 NA 190 NA NA NA NA NA< 1008240/60 NA NA NA NA



Toluene ug/l 910 2000 NA 1500 NA NA NA NA NA< 1008240/60 NA NA NA NA



Xylenes (Ttl) ug/l 820 2200 NA 810 NA NA NA NA NA1808240/60 NA NA NA NA



n-Propylbenzene ug/l 120 < 50 NA 58 NA NA NA NA NA< 1008240/60 NA NA NA NA



pCBSA ug/l 18000 32000pCBSA NA 12000 NA NA NA NA NANA300.0 NA NA NA NA



Water
Table/MBFB



XMW-13 1,2,4-Trimethylbenzene ug/l 1600 1400VOCs 850 1400 NA NA 1100 1400 120018008240/60 1200 (1000) (650) (360)



1,2-Dichloroethane ug/l 390 330 240 470 NA NA NA NA NA3408010/21 NA NA NA NA



ug/l < 50 < 50 320 410 NA NA < 50 440 < 5005408240/60 < 120 (57) (<50) (<20)



1,3,5-Trimethylbenzene ug/l 1000 770 < 100 < 100 NA NA 270 310 < 500< 1008240/60 210 (170) (<200) (77)



Acetone ug/l < 1000 < 1000 2700 < 1000 NA NA < 1000 < 2500 < 1000< 10008240/60 < 1200 (<200) (<1000) (<400)



Benzene ug/l 20000 17000 12000 17000 NA NA 14000 12000 10000140008240/60 9600 (8700) (6900) (5200)



Chlorobenzene ug/l 4200 3000 4500 4100 NA NA NA NA NA32008010/21 NA NA NA NA



ug/l 3000 2900 2200 2900 NA NA 6400 7300 770025008240/60 7100 (11000) (7200) (4500)



Chloroform ug/l 1100 490 600 980 NA NA NA NA NA9708010/21 NA NA NA NA



ug/l 780 540 420 510 NA NA 240 220 < 5005808240/60 330 (160) (<200) (99)



Cyclohexane ug/l < 1000 310 < 1000 < 1000 NA NA < 1000 < 2500 < 1000< 10008240/60 NA NA NA NA



Dibromochloromethane ug/l < 20 95 < 50 < 30 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 100 < 100 < 100 < 100 NA NA < 100 < 250 < 500< 1008240/60 < 120 (<40) (<200) (<20)



Ethylbenzene ug/l 1700 1500 640 880 NA NA 930 1200 110018008240/60 810 (1000) (770) (450)



Isopropylbenzene ug/l < 100 < 100 < 100 < 100 NA NA < 100 < 250 < 500< 1008240/60 40 (56) (<200) (<20)



Methylene chloride ug/l 25 < 65 < 200 < 100 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 100 < 100 < 100 < 100 NA NA < 100 26 < 500< 1008240/60 < 120 (<100) (<500) (<40)



Naphthalene ug/l 670 610 360 570 NA NA 270 430 29012008240/60 320 (500) (<500) (160)



ug/l 400 400 510 340 NA NA NA NA NA4508270 NA NA NA NA



Tetrachloroethene ug/l 94 < 30 < 50 80 NA NA NA NA NA1208010/21 NA NA NA NA



ug/l < 100 < 100 < 100 < 100 NA NA < 100 170 < 500< 1008240/60 300 (340) (350) (580)



Toluene ug/l 7500 7200 6300 8500 NA NA 2400 2500 210054008240/60 2400 (1800) (1400) (400)



Trichloroethene ug/l 770 480 730 500 NA NA NA NA NA7408010/21 NA NA NA NA



ug/l 470 370 200 230 NA NA 380 480 4805408240/60 760 (480) (410) (810)



Xylenes (Ttl) ug/l 5000 4700 2400 3200 NA NA 2200 2000 180031008240/60 1600 (1100) (960) NA



cis-1,2-Dichloroethene ug/l < 20 < 30 < 50 57 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 100 < 100 < 100 < 100 NA NA < 100 < 120 < 500< 1008240/60 < 120 (44) (<200) (54)
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XMW-13 m,p-Xylene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA NA (640) (240)



n-Propylbenzene ug/l 180 160 < 100 150 NA NA 120 < 250 < 5002108240/60 120 (150) (<200) (45)



o-Xylene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA NA (320) (140)



sec-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA (770) (<500) NA



tert-Butylbenzene ug/l < 100 < 100 < 100 < 100 NA NA 110 < 250 < 500< 1008240/60 < 120 (<100) (<500) (<20)



pCBSA ug/l 30000 42000pCBSA 47000 52000 NA NA NA NA NANA300.0 NA NA NA NA



tert-Butyl alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<400)



Water
Table/MBFB



XMW-14 1,1,2-Trichloroethane ug/l < 3 1.1VOCs < 5 < 10 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 30 < 5 < 5 < 30 NA NA < 30 < 50 < 500< 508240/60 < 50 (<2) NA NA



1,1-Dichloroethene ug/l < 3 1.3 < 5 < 10 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 30 < 5 < 5 < 30 NA NA < 30 < 50 < 500< 508240/60 < 50 (<5) NA NA



1,2,4-Trimethylbenzene ug/l 130 39 22 300 NA NA 310 100 < 5004008240/60 120 NA NA NA



1,2-Dichloroethane ug/l 820 290 490 760 NA NA NA NA NA7308010/21 NA NA NA NA



ug/l 630 360 360 630 NA NA 900 620 490< 508240/60 < 50 NA NA NA



1,3,5-Trimethylbenzene ug/l < 50 < 10 < 10 < 50 NA NA < 50 20 < 500< 1008240/60 < 50 NA NA NA



Acetone ug/l < 500 < 100 300 < 500 NA NA < 500 460 < 1000< 10008240/60 < 500 (<10) NA NA



Benzene ug/l 4000 980 1200 7000 NA NA 7900 3800 430066008240/60 4400 NA NA NA



Chlorobenzene ug/l 220 120 150 470 NA NA NA NA NA3008010/21 NA NA NA NA



ug/l 150 130 97 320 NA NA 350 240 4002308240/60 340 NA NA NA



Chloroform ug/l < 3 < 1 < 5 < 10 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 30 < 5 < 5 < 30 NA NA < 30 8.5 < 500< 508240/60 < 50 (<2) NA NA



Ethylbenzene ug/l 440 110 83 430 NA NA 780 430 3707408240/60 580 NA NA NA



Isopropylbenzene ug/l < 50 < 10 < 10 < 50 NA NA < 50 < 50 < 500< 1008240/60 26 NA NA NA



Naphthalene ug/l < 120 34 39 180 NA NA 190 4200 < 5003608240/60 74 NA NA NA



ug/l 100 27 32 120 NA NA NA NA NA1308270 NA NA NA NA



Tetrachloroethene ug/l 13 8.9 11 14 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 50 < 10 < 10 < 50 NA NA < 50 15 < 500< 1008240/60 < 50 NA NA NA



Toluene ug/l < 50 6.5 < 10 < 58 NA NA < 50 15 < 500< 1008240/60 28 NA NA NA



Trichloroethene ug/l 180 67 140 120 NA NA NA NA NA1108010/21 NA NA NA NA



ug/l 96 62 71 110 NA NA 190 140 < 500< 1008240/60 100 NA NA NA



Xylenes (Ttl) ug/l 180 74 23 190 NA NA 290 81 < 5002708240/60 < 50 NA NA NA



cis-1,2-Dichloroethene ug/l 14 24 17 < 10 NA NA NA NA NA< 308010/21 NA NA NA NA



ug/l < 50 17 < 10 < 50 NA NA < 50 54 < 500< 1008240/60 53 NA NA NA



n-Propylbenzene ug/l < 50 < 10 < 10 53 NA NA 66 < 50 < 500< 1008240/60 69 NA NA NA



pCBSA ug/l 1000 96pCBSA 400 1200 NA NA NA NA NANA300.0 NA NA NA NA
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Table/MBFB
XMW-16 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



Water
Table/MBFB



XMW-17 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



Water
Table/MBFB



XMW-21 1,2,4-Trimethylbenzene ug/l 1700 < 500VOCs < 100 < 50 < 200 < 300 < 100 < 250 < 500< 2008240/60 < 250 < 50 < 20 < 1.0



1,3,5-Trimethylbenzene ug/l < 500 < 500 < 100 110 < 200 < 300 < 100 < 250 < 500< 2008240/60 < 250 < 50 < 20 < 1.0



Benzene ug/l 43000 48000 4100 1500 17000 24000 740 3300 4300140008240/60 2200 1000 160 0.66



Carbon disulfide ug/l < 1000 < 1000 < 200 < 100 < 400 < 500 < 200 < 2500 < 1000< 4008240/60 < 250 35 < 200 < 10



Chloroethane ug/l < 50 < 50 < 0.5 < 10 NA NA NA NA NA< 508010/21 NA NA NA NA



ug/l < 500 < 500 < 100 < 50 < 200 < 300 < 100 < 500 < 500< 2008240/60 < 500 < 50 < 20 < 5.0



Ethylbenzene ug/l 31000 39000 23000 6500 35000 25000 11000 10000 16000120008240/60 14000 12000 3300 3.4



Isopropylbenzene ug/l < 500 < 500 < 100 180 410 450 280 260 180< 2008240/60 220 230 120 11



Toluene ug/l 8500 < 500 < 100 < 50 < 200 < 300 < 100 < 250 < 500< 2008240/60 < 250 < 50 < 20 < 1.0



Xylenes (Ttl) ug/l 7400 < 500 < 100 < 50 < 200 < 300 < 100 < 250 < 500< 2008240/60 < 250 < 50 NA NA



n-Butylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 310 210 < 1.0



n-Propylbenzene ug/l < 500 < 500 < 100 < 50 < 200 < 300 210 250 180< 2008240/60 190 230 110 4.4



sec-Butylbenzene ug/l < 500 580 < 100 360 610 960 580 NA NA3808240/60 620 730 490 130



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water
Table/MBFB



XMW-22 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



Water TableXMW-23 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA NA NA NA< 0.58240/60 NA NA NA NA



Ethylbenzene ug/l < 1 < 1 < 1 < 1 NA NA NA NA NA< 18240/60 NA NA NA NA



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Water TableXMW-24 Chloroform ug/l < 0.5 0.60VOCs NA < 0.5 < 0.5 < 0.5 < 0.5 0.43 < 1.0NA8240/60 0.36 NA (<2.0) < 1.0



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Water TableXMW-25 All Analytes NA NAVOCs NA NA NA NA NA NA NANA NA (ND) (ND) NA



Water
Table/MBFB



XMW-26 All Analytes ND NDVOCs NA ND NA NA NA NA NANA NA (ND) NA NA



Water
Table/MBFB



XMW-27 1,1-Dichloroethene ug/l NA NAVOCs NA NA < 0.5 < 0.5 < 0.5 0.14 < 1.0NA8240/60 < 1.0 (<5) (<5.0) NA



1,2-Dichloroethane ug/l NA NA NA NA < 0.5 < 0.5 < 0.5 < 1.0 0.51NA8240/60 < 1.0 (<0.5) (<0.50) NA



Acetone ug/l NA NA NA NA < 10 < 10 < 10 29 < 2.0NA8240/60 < 10 (<10) (<10) NA



Benzene ug/l NA NA NA NA 10 17 5.6 5.4 10NA8240/60 22 NA (<2.0) NA



Chlorobenzene ug/l NA NA NA NA < 1 1.3 < 1 0.95 2.5NA8240/60 3.1 (<2) (<2.0) NA



Chloroform ug/l NA NA NA NA < 0.5 < 0.5 < 0.5 0.19 0.91NA8240/60 < 1.0 (<2) (<2.0) NA



Cyclohexane ug/l NA NA NA NA 13 < 10 < 10 < 10 8.5NA8240/60 NA NA NA NA



Ethylbenzene ug/l NA NA NA NA < 1 < 1 < 1 < 1.0 1.3NA8240/60 1.3 (<2) (<2.0) NA



Isopropylbenzene ug/l NA NA NA NA < 1 < 1 < 1 0.17 0.76NA8240/60 0.79 (<2) (<2.0) NA



Tetrachloroethene ug/l NA NA NA NA < 1 < 1 < 1 0.32 1.4NA8240/60 1.3 (<2) NA NA



Toluene ug/l NA NA NA NA < 1 < 1 < 1 < 1.0 < 1.0NA8240/60 1.4 (<2) (<2.0) NA
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XMW-27 Trichloroethene ug/l NA NAVOCs NA NA 5.2 10 2.1 6.5 13NA8240/60 17 NA NA NA



Xylenes (Ttl) ug/l NA NA NA NA < 1 1.2 1.3 < 1.0 < 1.0NA8240/60 0.59 (<2) (<2.0) NA



cis-1,2-Dichloroethene ug/l NA NA NA NA < 1 1.4 < 1 0.74 1.2NA8240/60 1.4 (<2) NA NA



n-Propylbenzene ug/l NA NA NA NA < 1 < 1 < 1 < 1.0 1.2NA8240/60 0.91 (<2) (<2.0) NA



sec-Butylbenzene ug/l NA NA NA NA < 1 < 1 < 1 NA NANA8240/60 0.30 (<5) (<5.0) NA



Water
Table/MBFB



XMW-28 Benzene ug/l 61000 120000VOCs 130000 160000 150000 170000 140000 72000 100000880008240/60 69000 NA 44000 NA



Chloroethane ug/l < 50 < 50 < 0.5 < 30 NA NA NA NA NA< 1008010/21 NA NA NA NA



ug/l < 1000 < 1000 < 2000 < 3000 < 1000 < 1000 < 1000 < 2000 < 5000< 5008240/60 < 2000 NA < 50 NA



Ethylbenzene ug/l < 1000 960 < 2000 3100 1500 1500 1400 1100 1400< 5008240/60 820 NA 30 NA



Isopropylbenzene ug/l < 1000 < 1000 < 2000 < 3000 < 1000 < 1000 < 1000 340 < 5000< 5008240/60 < 1000 NA 58 NA



Methylene chloride ug/l < 50 < 50 < 2 < 100 NA NA NA NA NA< 1008010/21 NA NA NA NA



ug/l < 1000 < 1000 < 2000 < 3000 < 1000 < 1000 < 1000 < 5000 < 5000< 5008240/60 < 1000 NA < 500 NA



sec-Butylbenzene ug/l < 1000 < 1000 < 2000 < 3000 < 1000 < 1000 < 1000 NA NA< 5008240/60 < 1000 NA 30 NA



Water
Table/MBFB



XMW-29 1,2,4-Trimethylbenzene ug/l < 50 < 50VOCs < 300 < 500 < 1000 < 1000 < 2000 < 120 < 5000< 5008240/60 < 5000 25 < 1000 (<500)



1,3,5-Trimethylbenzene ug/l < 50 < 50 < 300 < 500 < 1000 < 1000 < 2000 < 120 < 5000< 5008240/60 < 5000 6.4 < 1000 (<500)



Benzene ug/l 3700 6600 24000 96000 150000 180000 240000 5700 110000550008240/60 420000 580000 380000 (73000)



Chlorobenzene ug/l < 3 28 < 0.5 < 50 NA NA NA < 1.0 < 2000< 1008010/21 < 10000 NA NA NA



ug/l < 50 < 50 < 300 < 500 < 1000 < 1000 2300 < 120 < 5000< 5008240/60 < 5000 < 250 < 1000 (<500)



Ethylbenzene ug/l < 50 < 50 < 300 < 500 < 1000 < 1000 < 2000 < 120 < 5000< 5008240/60 < 5000 59 < 1000 (<500)



Methylene chloride ug/l < 3 < 10 6.8 < 200 NA NA NA < 5.0 < 10000< 1008010/21 < 50000 NA NA NA



ug/l < 50 < 50 < 300 < 500 < 1000 < 1000 < 2000 < 620 < 5000< 5008240/60 < 5000 < 500 < 2000 (<5000)



Naphthalene ug/l < 50 < 50 < 500 < 500 < 1000 < 1000 < 2000 < 120 < 5000< 5008240/60 < 5000 5.2 < 10000 (<5000)



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



Styrene ug/l < 50 < 50 < 300 < 500 < 1000 < 1000 < 2000 < 120 < 5000< 5008240/60 < 5000 120 < 1000 (<500)



Toluene ug/l < 50 < 50 < 300 < 500 < 1000 < 1000 < 2000 < 120 < 5000< 5008240/60 < 5000 550 240 (<500)



Xylenes (Ttl) ug/l < 50 < 50 < 300 < 500 < 1000 < 1000 < 2000 < 120 < 10000< 5008240/60 < 5000 150 NA (<500)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<5000)



Water
Table/MBFB



XMW-30 Benzene ug/l < 0.5 < 0.5VOCs < 0.5 3.9 < 0.5 < 0.5 < 0.5 0.50 3.8< 0.58240/60 < 1.0 (<2) (<2.0) < 0.50



Ethylbenzene ug/l < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1.0 < 1.0< 18240/60 < 1.0 (<2) (<2.0) < 1.0



Methyl Ethyl Ketone ug/l < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 10 < 2.06.38240/60 < 5.0 (<10) (<10) < 10



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



MBFBXOW-01 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 3.0 NA NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 3.9 NA NA
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MBFBXOW-01 Benzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 20 NA NA



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 21 NA NA



Ethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.67 NA NA



Freon 11 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 12 NA NA



Freon 12 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 5.3 NA NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 170 NA NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1300 NA NA



Xylenes (Ttl) ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.19 NA NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 14 NA NA



trans-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 8.7 NA NA



MBFBXOW-02 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 1.7 NA NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 3.4 NA NA



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 19 NA NA



Freon 11 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 8.7 NA NA



Freon 12 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 5.4 NA NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 410 NA NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 3100 NA NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 37 NA NA



trans-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 4.5 NA NA



MBFBXOW-03 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 2.3 NA NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1.8 NA NA



1,2,4-Trimethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.46 NA NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 94 NA NA



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 8.2 NA NA



Ethylbenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 9.7 NA NA



Freon 11 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 2.4 NA NA



Freon 12 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 2.1 NA NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 130 NA NA



Toluene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1.1 NA NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1100 NA NA



Xylenes (Ttl) ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 3.3 NA NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 29 NA NA



MBFBXOW-04 1,1,2-Trichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 1.6 NA NA



1,1-Dichloroethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 2.5 NA NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 6.0 NA NA
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MBFBXOW-04 Benzene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 0.38 NA NA



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 16 NA NA



Freon 11 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 3.4 NA NA



Freon 12 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 3.4 NA NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 400 NA NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 2000 NA NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 83 NA NA



trans-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1.2 NA NA



MBFBXOW-05 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 3.9 NA NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 36 NA NA



1,2-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.52 NA NA



1,4-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.40 NA NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 2.0 NA NA



Carbon Tetrachloride ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.75 NA NA



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.56 NA NA



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 22 NA NA



Dichlorobromomethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.76 NA NA



Freon 11 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 4.2 NA NA



Tetrachloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 2300 NA NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 6400 NA NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 190 NA NA



trans-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1.7 NA NA



MBFBXOW-06 1,1-Dichloroethane ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 5.9 NA NA



1,1-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 22 NA NA



1,2-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 11 NA NA



1,3-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.88 NA NA



1,4-Dichlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 1.2 NA NA



Benzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 15 NA NA



Carbon Tetrachloride ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.74 NA NA



Chlorobenzene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.47 NA NA



Chloroform ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 74 NA NA



Dibromochloromethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.56 NA NA



Dichlorobromomethane ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 0.77 NA NA



Freon 11 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 8.2 NA NA



Freon 12 ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 7.1 NA NA
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MBFBXOW-06 Tetrachloroethene ug/l NA NAVOCs NA NA NA NA NA NA NANA8240/60 NA 4000 NA NA



Trichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 12000 NA NA



cis-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 250 NA NA



trans-1,2-Dichloroethene ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA 5.6 NA NA



Water
Table/MBFB



XP-02 1,1,1-Trichloroethane ug/l 1.4 0.63VOCs < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 2.0< 18240/60 < 1.0 < 1.0 < 1.0 (<1.0)



1,1-Dichloroethane ug/l 0.93 1.5 0.58 0.59 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l 1.2 < 1 1.3 1.3 NA NA < 1 0.99 < 2.0< 18240/60 0.37 < 1.0 0.30 (<1.0)



1,1-Dichloroethene ug/l 1.5 2.6 1.5 2.6 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l 2.2 2.0 2.6 3.1 NA NA 2.4 3.2 2.7< 0.58240/60 2.3 1.7 2.3 (1.7)



1,2-Dichlorobenzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 2.0< 18240/60 < 1.0 < 1.0 0.15 (<1.0)



ug/l < 6 < 6 < 5 < 5 NA NA NA NA NA< 68270 NA NA NA NA



1,3-Dichlorobenzene ug/l < 0.5 < 0.62 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.50 < 2.0< 18240/60 < 1.0 < 1.0 0.28 (<1.0)



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



1,4-Dichlorobenzene ug/l < 0.5 < 0.5 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 0.29< 18240/60 < 1.0 < 1.0 < 1.0 (<1.0)



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



Benzene ug/l 0.60 < 0.5 0.92 9.1 NA NA < 0.5 0.41 < 2.00.808240/60 < 1.0 < 0.50 7.6 (<0.50)



Chlorobenzene ug/l < 0.5 1.8 < 0.5 < 0.5 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 2.0< 18240/60 < 1.0 < 1.0 < 1.0 (<1.0)



Isopropylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.27 < 2.0< 18240/60 < 1.0 < 1.0 < 1.0 (<1.0)



Methyl tert-butyl ether ug/l NA NA NA NA NA NA NA NA NANA8240/60 NA < 1.0 0.54 (<1.0)



Naphthalene ug/l < 1 < 1 1.4 < 1 NA NA < 1 < 1.0 < 2.0< 18240/60 < 1.0 < 10 < 10 (<10)



ug/l < 5 < 5 < 5 < 5 NA NA NA NA NA< 58270 NA NA NA NA



Tetrachloroethene ug/l 81 77 85 120 NA NA NA NA NA208010/21 NA NA NA NA



ug/l 68 75 84 80 NA NA 69 64 37168240/60 32 17 21 (7.2)



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 < 1.0 < 2.00.708240/60 < 1.0 < 1.0 < 1.0 (<1.0)



Trichloroethene ug/l 0.82 1.3 < 0.5 0.55 NA NA NA NA NA< 0.58010/21 NA NA NA NA



ug/l < 1 < 1 < 1 1.0 NA NA < 1 1.2 1.1< 18240/60 1.6 1.4 2.2 (1.9)



pCBSA ug/l < 100 < 100pCBSA < 100 < 100 NA NA NA NA NANA300.0 NA NA NA NA



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA (<10)



MBFBXP-03 Benzene ug/l 93 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 < 1.0 < 1.0NA8240/60 < 1.0 < 0.50 < 0.50 < 0.50



Bromomethane ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.32 < 1.0NA8240/60 < 2.0 < 10 < 10 < 10
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MBFBXP-03 Chloroform ug/l < 0.5 < 0.5VOCs < 0.5 < 0.5 NA NA < 0.5 0.41 0.38NA8240/60 0.25 < 1.0 < 1.0 < 1.0



Ethylbenzene ug/l 4.8 < 1 < 1 < 1 NA NA < 1 < 1.0 < 1.0NA8240/60 < 1.0 < 1.0 < 1.0 < 1.0



Freon 12 ug/l < 5 1.6 < 5 < 5 NA NA < 5 < 2.0 2.0NA8240/60 0.84 < 1.0 < 1.0 < 1.0



Tetrachloroethene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.39 < 1.0NA8240/60 < 1.0 < 1.0 < 1.0 < 1.0



Toluene ug/l < 1 < 1 < 1 < 1 NA NA < 1 0.20 < 1.0NA8240/60 < 1.0 < 1.0 < 1.0 < 1.0



sec-Butylbenzene ug/l < 1 < 1 < 1 < 1 NA NA < 1 NA NANA8240/60 < 1.0 0.12 < 1.0 < 1.0



Tert-Butyl Alcohol (TBA) ug/l NA NATBA NA NA NA NA NA NA NANA8240/60 NA NA NA < 10



Notes:
*        Groundwater samples were generally collected between February 16 and March 5, 2012.  However, data collected as early as December 8, 2011 (C2REM waste pit area data)
          and as late as April 27, 2012 (additional TBA data requested by EPA and collected by URS) are also included in the table.
NA   Compound class or compound not analyzed for
ND   Not detected above laboratory reporting limit
( )     Data generated by other consultants
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FIGURE 6



Groundwater Remedial Design



GROUNDWATER ELEVATIONS
GAGE AQUIFER
February 2012



Monitoring location with groundwater elevation (feet MSL)



L e g e n d



 SWL0036
-12.99











SWL0039 (02/96)  
Chloroform 18
1,2-Dichloropropane 5.8
1,2-Dichloroethane 0.83
Freon 11 21 



CWL0041 (03/93)  
Benzene 43
Methyl Ethyl Ketone 64
Xylenes (total) 1.2
Toluene 3.4



CWL0044 (03/93)  
Benzene 0.6
Tetrachloroethene 1.6
Trichloroethene 0.7
Xylenes (total) 0.5



SWL0017 (10/06)  
Benzene 3.2
Chloroform 1.3
Naphthalene 0.83
1.2.3-Trichlorobenzene 0.31
Chloroethane 16



CWL0019 (02/93)  
1,2-Dichlorobenzene 1.4
1,4-Dichlorobenzene 1.3
Chlorobenzene 2.2
Methyl Ethyl Ketone 13



CWL0017 (02/93)  
Acetone 23
Methyl Ethyl Ketone 100



CWL0023 (03/93)
Xylenes (total) 0.7



CWL0018 (02/93)
Methyl Ethyl Ketone 17



PZL0005 (02/96)
All Analytes ND



CWL0022 (02/93)  
Benzene 1.9
Methyl Ethyl Ketone 33



CWL0024 (03/93)  
Benzene 0.7
Xylenes (total) 1.6



PZL0006 (10/06)
cis-1,2-Dichloroethene 4.7
sec-Butylbenzene 0.93
Tetrachloroethene 2.6
Trichloroethene 2.8
Xylenes (total) (01/04) 3.2
1,1-Dichloroethene 1.2



CWL0045 (03/93)
Benzene 4.4
Ethylbenzene 0.9
Tetrachloroethene 6
Toluene 0.6
Trichloroethene 5
Xylenes (total) 2.4



CPL0086^ (04/06)
All Analytes ND



SBL0497^ (07/05)
Trichloroethene 30



SBL0492^ (07/05)
All Analytes ND



PZL0008 (02/96) (03/93)
All Analytes ND



PZL0015 (04/93)
All Analytes ND



SWL0038 (10/06)
All Analytes ND



CWL0025 (03/93)
All Analytes ND



SWL0046 (10/06)
All Analytes ND



PZL0007 (10/06)
All Analytes ND



CWL0020 (02/93)
Methyl Ethyl Ketone 20



CWL0040 (03/93)  
Benzene 0.62
Toluene 7.3



PZL0010 (10/06)  
Chloroform 0.44
MTBE 0.34



WPL0002 (03/93)  
Ethylbenzene 2,700
Benzene 140,000



CWL0014 (02/93)  
Benzene 3,000
Ethylbenzene 12,000



WPL0001 (02/93)  
Ethylbenzene 11,000
Benzene 42,000



SWL0012 (02/96)  
Chloroform 2.3



CWL0037 (03/93)  
Chloroform 9.1



SWL0045 (10/96) 
Chloroform 46



PZL0017 (05/93)
Chloroform 8.5



PZL0002 (02/96)  
cis-1,2-Dichloroethene 1.0
Trichoroethene 2.7



XMW-28 (10/06)
Ethylbenzene 30
Benzene 44,000
sec-Butylbenzene 30
Isopropylbenzene 58XMW-05* (01/04)



Benzene 2.2
Chlorobenzene 480
Chloroform 24
Tetrachloroethene 62



XMW-08* (01/04)
Carbon Tetrachloride 5.2
Chlorobenzene 5.1
Chloroform 3.6
Tetrachloroethene 4.5
Xylenes (total) 3.1



XMW-04* (10/06) 
Chloroform* 2,800
Tetrachloroethene* 650
Chlorobenzene* 18,000
Trichloroethene 170



XMW-03* (10/06)
1,1-Dichloroethene 6.1
Chloroform 6.1
Tetrachloroethene 30
Trichloroethene 39
Carbon Tetrachloride 2.6



XMW-07* (04/90)
Toluene 36000
Benzene 27000
Ethylbenzene 2800
Xylenes (total) 20000
1,2-Dichloroethane 3900
Chloroform 800



XMW-17* (10/06)
1,2-Dichloroethane 1.7
Tetrachloroethene 2



XMW-15* (08/94)
Chlorobenzene 34000
Tetrachloroethene 270



XMW-16* (10/06)
Chloroform (98)
Tetrachloroethene (13)
Trichloroethene (270)



XMW-02* (04/88)
Chloroform  8500
Methyl Ethyl Ketone  10000
1,2,4-Trichlorobenzene  24
Chlorobenzene  38,0000



XUBT-03* (12/95)
1,4-Dichlorobenzene 170
Benzene 230
Tetrachloroethene 140
Chloroform 35000
Chlorobenzene 22,0000



PZL0021 (01/04)
Benzene 200000
Carbon Disulfide 380
Toluene 1400



SWL0051*
Trichloroethene 51



SWL0008*
Benzene 52
Ethylbenzene 10
Isopropylbenzene 35
Napthalene 15
n-Propylbenzene 82
Xylenes (total) 1.6
n-Butylbenzene 13
sec-Butylbenzene 18
1,2-Dichloroethane 4.0
cis-1,2-Dichloroethane 1.1
Toluene 2.9
Trichloroethene 5.3
Tert-Butyl Alcohol 68



SWL0057
Isopropylbenzene 3.3
n-Propylbenzene 4.4
sec-Butylbenzene 1.8
Cyclohexane 10 



SWL0015 (02/96)
cis-1,2-Dichloroethene 0.90
1,4-Dichlorobenzene 3.0
Chlorobenzene 15
Benzene 2.9



CWL0032 (03/93)
1,1,1-Trichloeoethane 25.1
Benzene 29.1
Tetrachloroethene 8
Toluene 1.6
Trichloroethene 5.8



CWL0035 (03/93)
1,1-Dichloroethane 1.5
Benzene 3.3
Tetrachloroethene 6.5
Trichloroethene 11.3



CWL0042 (03/93)
Trichloroethene 0.5
Tetrachloroethene 2
Benzene 1.3
Xylenes (total) 2.0
Chloroform 12.9



CWL0034 (03/93)
1,1-Dichloroethane 1.1
Benzene 14.9
Chloroform 2
Tetrachloroethene 6.4
Toluene 1.6 
Trichloroethene 9.5



XMW-25* (10/06)
1,2,4-Trimethylbenzene (26)
1,2-Dichloroethane (1.3)
Benzene (120)
Chlorobenzene (59)
Chloroform (4.2)
Isopropylbenzene (4.2)
Toluene (6.8)
Xylenes (total) (28)



PZL0020*
Benzene 190,000
Ethylbenzene 5,800



XP-02*
1,1-Dichloroethene 1.7
Tetrachloroethene 7.2
Trichloroethene 1.9



PZL0019*
Benzene 250,000
Ethylbenzene 4,800



PZL0024*
All Analytes ND



SWL0016
Tetrachloroethene 17



XMW-07T* (01/03)
1,1-Dichloroethane 2,100
1,1-Dichloroethene 1,000
cis-1,2-Dichloroethene 86
Tetrachloroethene 440
1,1,1-Trichloroethane 130
Trichloroethene 3,100



SWL0003 (10/06)
1,1-Dichloroethane 180
1,1-Dichloroethene 230
Benzene 170,000
Tetrachloroethene 440
Trichloroethene 2,400
cis-1,2-Dichloroethene 100
trans-1,2-Dichloroethene 71



PZL0004 (10/06)  
Acetone 7.3
Chloroform 4.7
Tetrachlorethene 0.74
Dichlorobromomethane 0.68



SWL0009 (10/06)
Benzene 0.29
1,1-Dichloroethane 38
1,2-Dichloroethane 1.6
1,4-Dichlorobenzene 0.87
Tetrachlorethene 14
Trichloroethene 12
Vinyl Chloride 0.89
cis-1,2-Dichloroethane 19
Chloroform 0.61



SWL0042
Benzene 1.1
1,2-Dichloroethane 0.84
1,1-Dichloroethane 2.0
1,1-Dichloroethene 1.3
1,2-Dichlorobenzene 1.1
1,4-Dichlorobenzene 1.3
Chlorobenzene 5.0
Freon 12 1.2
Trichloroethene 6.9
Vinyl Chloride 8.7
cis-1,2-Dichloroethene 100
trans-1,2-Dichloroethene 1.3
1,2-Dichloropropane 1.9
Tert Butyl Alcohol (TBA) 90



SWL0021
Benzene 0.57
1,1-Dichloroethene 3.4
1,2-Dichloroethane 19
1,4-Dichlorobenzene 10
Chlorobenzene 13
Tetrachloroethene 2.1
Trichloroethene 11
1,1-Dichloroethane 35
cis-1,2-Dichloroethene 84
trans-1,2-Dichloroethene 1.6
1,2-Dichloropropane 14
Vinyl Chloride 14
Tert Butyl Alcohol (TBA) 48



XMW-03HD (10/06) 
MTBE 2.7
1,2,4-Trimethylbenzene 0.53
Naphthalene 1.3
Acetone 85
Benzene 3.3
Cloroform 2.4
Ethylbenzene 1.9
Xylenes (total) (01/04) 7.7



SWL0024
1,1-Dichloroethane 1.7
Trichloroethene 13
Vinyl Chloride 0.62
cis-1,2-Dichloroethene 5.9



XGW-07A (07/00)
Tetrachlorethene 0.72
Trichloroethene 1.6



PZL0014 (10/06)  
Benzene 0.68
Methyl tert-butyl ether 13
Chloroform 0.3



CWL0048 (03/93)  
Benzene 1.2
Tetrachloroethylene 3.1
Trichlorethylene 8.9



XMW-19* (01/04)
Chlorobenzene 3.3
Chloroform 68
Trichlorethene 6.9



XMW-03T* (01/03)  
Trichlorethylene 18,000
Tetrachloroethene 3,700
1,1-Dichlorethene 49
cis-1,2-Dichlorethene 420



SWL0007 (10/06)  
Benzene 3
Chloroform 0.77
Freon 11 3.9
Trichlorethene 1



CWL0046 (03/93)  
Benzene 1.2
Xylenes (total) 0.8
Tetrachlorethene 3.9
Trichloroethene 2.9
Chloroform 6.9



PZL0003 (10/06)  
Chloroform 3.1
Tetrachlorethene 1.3
Trichloroethene 1.8



PZL0009 (10/06)  
1,2,4-Trimethylbenzene 0.44
1,2-Dichloroethane 6.3
Acetone 7.3
Benzene 72
Chloroform 0.51
Ethylbenzene 23
Isopropylbenzene 16
Toluene 15
Trichloroethene 0.46
Xylenes (total) (01/04) 23
n-Butylbenzene 2.1
n-Propylbenzene 0.19
sec-Butylbenzene 14



XMW-21
Benzene 0.66
Ethylbenzene 3,4
Isopropylbenzene 11
n-Propylbenzene 4.4
sec-Butylbenzene 130



XMW-08T* (01/03)
1,1-Dichloroethene 28
Chloroform 6.8
cis-1,2-Dichloroethene 22
Tetrachloroethene 250
Trichloroethene 750



XMW-05T* (01/03)



XMW-06T* (01/03)
cis-1,2-Dichloroethene 160
Tetrachloroethene 1,700
Trichloroethene 8,000



XMW-27* (10/06)
Trichloroethene 40
cis-1,2-Dichloroethene 2
Tetrachloroethene 3.8



CPL0087^ (04/06)
Trichloroethene 120
Tetrachloroethene 14



SBL0496^ (07/05)
Trichloroethene 61
cis-1,2-Dichloroethene 28



SWL0002 (10/06)
Trichloroethene 130
Tetrachloroethene 350
1,1-Dichloroethane 1.8
1,1-Dichloroethene 2.6
cis-1,2-Dichloroethene 14
trans-1,2-Dichloroethene 9.8



XMW-06*
Benzene 17
Bromodichloromethane 0.87
Carbon Tetrachloride 79
Chlorobenzene 26
Chloroform 2400
1,2-Dichlorobenzene 7.9
1,3-Dichlorobenzene 0.75
1,4-Dichlorobenzene 11
1,1-Dichloroethane 35
1,2-Dichloroethane 37
1,1-Dichloroethene 100
c-1,2-Dichloroethene 57
t-1,2-Dichloroethene 2.6
1,2-Dichloropropane 1.1
Methylene Chloride 3.9
1,1,1,2-Tetrachoroethane 6.1
Tetrachoroethene 17000
1,2,4-Trichlorobenzene 3.3
1,1,2-Trichloro-1,2,2-Trifluoroethane 11
1,1,2-Trichcloroethane 15
Trichloroethene 530
1,2,3-Trichloropropane 4.1
o-Xylene 1.6
Tert-Butyl Alcohol (TBA) 220
Diisopropyl Ether (DIPE) 3.8



XMW-10* (10/06)
Chloroform 22
Trichloroethene 24
Tetrachloroethene <*



SWL0004 (10/06)
Benzene 610,000
Tetrachloroethene 62
Trichloroethene 530



XMW-09* (01/04)
Benzene 2.5
Carbon Tetrachloride 3.9
Chlorobenzene 320
Chloroform 2200
Tetrachloroethene 88
Trichloroethene 40



SBL0495^ (07/05)
Trichloroethene 9,400
Tetrachloroethene 1,600
1,1-DCA 560
1,1-DCE 400
cis-1,2-Dichloroethene 110



XMW-04T* (01/03)



PZL0016 (10/06)
trans-1,2 Dichloroethene 51
Chloroform 12
Tetrachloroethene 910
Trichloroethene 770
cis-1,2-Dichloroethene 1,900



SWL0059 (10/06)



XMW-18* (05/93)
Acetone 100
Trichlorethene 0.5
Xylenes (total) 1.1
Chlorobenzene 2.4
Chloroform 90



XMW-11* (01/04)
1,4-Dichlorobenzene 3.3
Benzene 5.2
Chlorobenzene 930
Tetrachloroethene 100
Trichloroethene 5.5



SWL0049
Benzene 39
Toluene 3.5
Ethylbenzene 6.5
P/m-Xylene 2.8
Cyclohexane 130
Chlorobenzene 2,900
Tetrachloroethene 61
Trichloroethene 91
sec-Butylbenzene 5.6
1,2-Dichloroethane 280
1,1-Dichloroethene 1.3
cis-1,2-Dichloroethene 3.5
1,2-Dichlorobenzene 3.9
1,4-Dichlorobenzene 11
2-Butanone 10
n-Butylbenzene 4.6
1,2,4-Trichlorobenzene 3.6
Isopropylbenzene 7.2



XMW-14* (01/04)
1,2,4-Trimethylbenzene 200
1,2-Dichloroethane 230
1,3,5-Trimethylbenzene 87
Benzene 3300
Chlorobenzene 160
cis-1,2-Dichloroethene 39
Ethylbenzene 630
Isopropylbenzene 34
n-Propyltoluene 3.2
Napthalene 78
p-Isopropylbenzene 3.2
sec-Butylbenzene 6.9
Tetrachloroethene 14
Toluene 15
Trichloroethene 59
Xylenes (total) 270



XMW-13* (10/06)
Benzene 5,200
Chlorobenzene 4,500
Ethylbenzene 450
Tetrachloroethene 580
Toluene 400
Trichloroethene 810
Xylenes (total) 380
Chloroform 99
cis-1,2-Dichloroethene 54
Naphthalene 160
n-propylbenzene 45
1,3,5-Trimethylbenzene 77
1,2,4-Trimethylbenzene 360



XMW-22* (10/06)
1,1,2-Trichloroethane (67)
Carbon Tetrachloride (3.7)
Chloroform (29)
Trichloroethene (6.5)
1,2-Dichloroethane (0.57)



XMW-26 (10/06)
All Analytes ND



XMW-24
All Analytes ND



XMW-23 (02/96)
All Analytes ND



SWL0028
All Analytes ND



XMW-30
All Analytes ND



SBL0494^ (07/05)
All Analytes ND



XDM-02 (02/93)
Benzene 200000



PZL0022*
All Analytes ND



SWL0005
All analytes NA



XMW-04HD (10/06)
Benzene 430,000



XMW-01HD (06/93)
Benzene 86,000



PZL0012 (10/06)
Methyl tert-butyl ether 19



PZL0013 (07/00)
Benzene 300000



SWL0006
All Analytes ND



PZL0025*
All Analytes ND



XMW-29* 
Benzene 73,000



PZL0018
Benzene 1,700
Ethylbenzene 4.0
Toluene 1.2
Xylenes (total) 4.0
Tetrachoroethene 2.2



PZL0011 (10/06)
1,2,4-Trimethylbenzene 8.7
Benzene 8,100
Ethylbenzene 470
Methyl tert-butyl ether 23
Styrene 1,600
Toluene 6,400
Xylenes (total) (01/04) 2,900
Chlorobenzene 4.8
n-Propylbenzene 5.7



CWL0051 (08/97) 
Benzene 260,000
Ethylbenzene 4,000
Toluene 75,000
Xylenes (total) 22,000
Styrene 17,000



SWL0068 (01/10) 
Benzene 150,000
Toluene 40,000
Xylenes (total) 4,100
Styrene 4,400



CWL0029 (03/93)
Benzene 31
Styrene 5.4
Toluene 109
Xylenes (total) 411



XMW-02HD (07/00)
Benzene 970
Ethylbenzene 5.1
Toluene 16
Xylenes (total) 55



PZL0001
Freon 12 5.3
Tert Butyl Alcohol (TBA) 51



CWL0027 (03/93)
Benzene 442,110
Chloroform 12.8
Ethylbenzene 4,050
Styrene 2,785
Toluene 85,980
Xylenes (total) 25,400



CWL0028 (03/93)
1,1,1-Trichoroethane 550
Benzene 210,000
Ethylbenzene 5,321
Naphthalene 240
Tetrachloroethene 1,860
Toluene 82,000
Tricloroethene 4,925
Xylenes (total) 18,000



PZL0026 (10/06)
Acetone 390
Benzene 91
Xylenes (total)  11



CWL0030 (03/93)
1,2-Dichlorobenzene 18
1,4-Dichlorobenzene 5.2
Benzene 15
Methyl Ethyl Ketone 300



Benzene 260,000
n-Butylbenzene 140
sec-Butylbenzene 180
Ethylbenzene 55,000
Isopropylbenzene 180
n-Propylbenzene 140
Xylenes (total) 55



SBL0493 (03/05)



SBL0491^ (03/05)
Trichloroethene 7.3



CPL0085^ (04/06)
Trichloroethene 1
Tetrachloroethene 1.3
cis-1,2-Dichloroethene 28



cis-1,2Dichloroethene 8.9
Trichloroethene 32
Tetrachloroethene 6.7



CPL0084^ (04/06)



Benzene 0.82
Ethylbenzene 1.4
Toluene 1.6
sec-Butylbenzene 3.2
iso-propylbenzene 2.6
Tetrachoroethene 1.1
Xylenes 3.0



SWL0044



1,1-Dichloroethene 110
Benzene 52
Chloroform 140
cis-1,2-Dichloroethene 830
Tetrachloroethene 12,000
Trichloroethene 46,000



1,1-Dichloroethene 62
trans-1,2-Dichloroethene 56
Chloroform 220
cis-1,2-Dichloroethene 6,200
Tetrachloroethene 6,500
Trichloroethene 25,000



Benzene 9.3
Trichloroethene 690
Tetrachloroethene 130
1,1-Dichloroethane 1.5
1,1-Dichloroethene 10
cis-1,2-Dichloroethene 26
Chloroform 9.1



XP-01XP-01
NAPLNAPL



XP-01
NAPL



SWL0001SWL0001



XMW-20XMW-20
NAPLNAPL



NAPLNAPL
SWL0001



XMW-20
NAPL



NAPL



XMW-01* 
Benzene 2900
Chlorobenzene 130,000
Chloroform 14,000



XMW-12* (01/04)
1,2,4-Trimethylbenzene 23
1,2-Dichloroethane 88
1,4-Dichlorobenzene 11
Benzene 580
Chlorobenzene 2800
Ethylbenzene 54
Isopropylbenzene 5.8
Napthalene 9.6
Toluene 20
Trichloroethene 5.3
Tetrachloroethene 2.3
Xylenes (total) 20
n-Propylbenzene 6.5



CWL0012 (02/93)  
Benzene 290,000
Ethylbenzene 26,000
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FIGURE 7



DISSOLVED VOC
CONCENTRATIONS



WATER TABLE ZONE



L e g e n d



Groundwater Remedial Design



Monitoring well location with 2012 detected VOC concentrations



Monitoring well location not sampled for VOCs in 2012 
with most recent historical VOC concentrations and date 



Temporary well location with historical detected VOC 
concentrations (μg/l) and date 



 
Hydropunch location with historical detected VOC concentrations 
(μg/l) and date



Abandoned monitoring location with most recent historical VOC 
concentrations and date



NOTES:
 
* Data collected by other investigators.



^ Locations where VOC analytes were limited 
 to chlorinated compounds (no BTEX etc)



SWL0005
Benzene 0.43



PZL0013 (07/00)
Benzene 300000



CPL0086 (04/06)
All Analytes ND



SBL0493 (03/05)
Benzene 260,000



XDM-02 (02/93)
Benzene 200000
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SWL0068 (01/10)SWL0068 (01/10)
150,000150,000



SWL0068 (01/10)
150,000



CWL0051 (08/97)CWL0051 (08/97)
260,000260,000



(LNAPL 08/97)(LNAPL 08/97)



XMW-20XMW-20
(LNAPL 02/12)(LNAPL 02/12)



SWL0001SWL0001
(LNAPL 02/12)(LNAPL 02/12)



MWB020* (09/06)MWB020* (09/06)
<1<1



XMW-10* (10/06)XMW-10* (10/06)
<2<2



PZL0026 (10/06)PZL0026 (10/06)
9191



XP-01XP-01
LNAPLLNAPL



XMW-02* (04/88)XMW-02* (04/88)
<2,500<2,500



XUBT-03* (12/95)XUBT-03* (12/95)
230230 XMW-28 (10/06)XMW-28 (10/06)



44,00044,000



XMW-07* (04/90)XMW-07* (04/90)
27,00027,000



PZL0018PZL0018
1,7001,700



XMW-23* (01/96)XMW-23* (01/96)
<0.5<0.5



XMW-24XMW-24
<0.5<0.5



XMW-01HD (06/93)XMW-01HD (06/93)
860,000860,000



PZL0011 (10/06)PZL0011 (10/06)
8,1008,100



PZL0026 (10/06)PZL0026 (10/06)
9191



SWL0021SWL0021
0.570.57



SWL0051*SWL0051*
<0.5<0.5



PZL0020*PZL0020*
190,000190,000



XMW-29XMW-29
73,00073,000



PZL0006 (10/06)PZL0006 (10/06)
<2.1<2.1



PZL0009 (10/06)PZL0009 (10/06)
7272



PZL0016 (10/06)PZL0016 (10/06)
<30<30



PZL0003 (10/06)PZL0003 (10/06)
<0.5<0.5



SWL0007 (10/06)SWL0007 (10/06)
3



SWL0017 (10/06)SWL0017 (10/06)
3.23.2



SWL0004SWL0004
610,000610,000



SWL0049SWL0049
3939



SWL0008*SWL0008*
5252



SWL0044SWL0044
0.820.82



XMW-04HD (10/06)XMW-04HD (10/06)
430,000430,000



XMW-03HD (10/06)XMW-03HD (10/06)
3.33.3



SWL0009 (10/06)SWL0009 (10/06)
0.290.29



PZL0007 (10/06)PZL0007 (10/06)
<0.5<0.5



SWL0042SWL0042
1.11.1



SWL0028SWL0028
<0.5<0.5



SWL0057^SWL0057^
<0.5<0.5



XP-02*XP-02*
<0.8<0.8



SWL0006SWL0006
<0.5<0.5



PZL0014 (10/06)PZL0014 (10/06)
0.680.68



PZL0010 (10/06)PZL0010 (10/06)
<0.5<0.5



PZL0004 (10/06)PZL0004 (10/06)
<0.5<0.5



SWL0005SWL0005
<0.5<0.5



PZL0022*PZL0022*
<0.5<0.5



PZL0001PZL0001
<0.5<0.5



SWL0016SWL0016
<0.5<0.5XMW-21XMW-21



0.660.66



SWL0024SWL0024
<0.5<0.5



PZL0012 (10/06)PZL0012 (10/06)
<13<13



XMW-07T* (01/03)XMW-07T* (01/03)
<25<25



XMW-04T* (01/03)XMW-04T* (01/03)
<25<25



SWL0003 (10/06)SWL0003 (10/06)
170,000170,000



XMW-12* (02/96)XMW-12* (02/96)
580580



XMW-27* (10/06)XMW-27* (10/06)
<2<2



XMW-11* (01/04)XMW-11* (01/04)
5.25.2



XMW-14* (01/04)XMW-14* (01/04)
3,3003,300



XMW-01*XMW-01*
2,9002,900



XMW-06*XMW-06*
1717



XMW-03* (10/06)XMW-03* (10/06)
<2<2



XMW-04* (10/06)XMW-04* (10/06)
<100<100



XMW-10* (10/06)XMW-10* (10/06)
<2<2



XMW-22* (10/06)XMW-22* (10/06)
<2<2



XMW-26* (10/06)XMW-26* (10/06)
<2<2



XMW-30XMW-30
<0.5<0.5



XMW-25* (10/06)XMW-25* (10/06)
120120



XMW-17* (10/06)XMW-17* (10/06)
<2<2



XMW-05* (01/04)XMW-05* (01/04)
2.22.2



XMW-08* (01/04)XMW-08* (01/04)
<2<2



XMW-13*XMW-13*
5,2005,200



SWL0046 (10/06)SWL0046 (10/06)
<0.5<0.5



XMW-03T* (01/03)XMW-03T* (01/03)
<25<25



XMW-05T* (01/03)XMW-05T* (01/03)
5252



XMW-06T* (01/03)XMW-06T* (01/03)
<25<25 XMW-08T* (01/03)XMW-08T* (01/03)



<2.5<2.5



SWL0059 (10/06)SWL0059 (10/06)
9.39.3



SWL0002 (10/06)SWL0002 (10/06)
<19<19



XMW-16* (10/06)XMW-16* (10/06)
<4<4



CWL0022 (02/93)CWL0022 (02/93)
1.91.9



CWL0018 (02/93)CWL0018 (02/93)
<0.5<0.5



CWL0044 (03/93)CWL0044 (03/93)
0.60.6



CWL0017 (02/93)CWL0017 (02/93)
0.50.5



CWL0020 (02/93)CWL0020 (02/93)
0.50.5



CWL0045 (03/93)CWL0045 (03/93)
4.44.4



CWL0041 (03/93)CWL0041 (03/93)
4343



CWL0040 (03/93)CWL0040 (03/93)
0.620.62



CWL0037 (03/93)CWL0037 (03/93)
<0.5<0.5



CWL0029 (03/93)CWL0029 (03/93)
3131



CWL0028 (03/93)CWL0028 (03/93)
177,100177,100



CWL0027 (03/93)CWL0027 (03/93)
442,110442,110



XMW-02HD (08/00)XMW-02HD (08/00)
970970



CWL0025 (03/93)CWL0025 (03/93)
<0.5<0.5



CWL0032 (03/93)CWL0032 (03/93)
29.129.1



CWL0035 (03/93)CWL0035 (03/93)
3.33.3



CWL0019 (02/93)CWL0019 (02/93)
<0.5<0.5



WPL0001 (02/93)WPL0001 (02/93)
42,00042,000



WPL0002 (03/93)WPL0002 (03/93)
140,000140,000



CWL0012 (02/93)CWL0012 (02/93)
290,000290,000



SBL0493 (03/05)SBL0493 (03/05)
260,000 260,000 



CWL0014 (02/93)CWL0014 (02/93)
3,0003,000



CWL0046 (03/93)CWL0046 (03/93)
1.21.2



CWL0048 (03/93)CWL0048 (03/93)
1.21.2



PZL0013 (07/00)PZL0013 (07/00)
300,000300,000



CWL0034 (03/93)CWL0034 (03/93)
14.914.9



CWL0042 (03/93)CWL0042 (03/93)
1.31.3



SWL0015 (02/96)SWL0015 (02/96)
2.92.9



XGW-07A (07/00)XGW-07A (07/00)
<0.5<0.5



PZL0005 (02/96)PZL0005 (02/96)
<0.5<0.5



PZL0019*PZL0019*
250,000250,000



PZL0024*PZL0024*
<0.5<0.5



PZL0025*PZL0025*
<0.5<0.5



PZL0002 (02/96)PZL0002 (02/96)
<0.5<0.5



PZL0017 (05/93)PZL0017 (05/93)
<0.5<0.5 SWL0045 (10/96)SWL0045 (10/96)



<0.5<0.5



SWL0039 (02/96)SWL0039 (02/96)
<0.5<0.5



SWL0038 (07/00)SWL0038 (07/00)
<1<1



PZL0015 (04/93)PZL0015 (04/93)
<0.5<0.5



PZL0008 (02/96)PZL0008 (02/96)
<0.5<0.5



SWL0012 (02/96)SWL0012 (02/96)
<0.5<0.5



PZL0021 (01/04)PZL0021 (01/04)
200,000200,000



XP-01XP-01
LNAPLLNAPL



TMW11* (10/06)TMW11* (10/06)
<1<1



10100



1010010100



1010010105



1010110101



10101



10100



1010010100



1010010100



1010010100



1010010100



1010010100



1010010100



1010210102



1010110101



1010110101



1010110101



1010210102



1010210102



1010210102



1010210102



101031010310103



10101



10102



10103



10101



10102



10103



10104101041010510105



1010410104



1010510105



1010510105



10100



1010310103



1010310103



10100



101001010010100



10105



101001010410104



10101



101011010110101



101011010110101



10101



10100



10100



1010110101



1010010100



1010110101



WCC-4S* (03/06)WCC-4S* (03/06)
<1<1



MWB003* (09/06)MWB003* (09/06)
6.36.3



MWB027* (09/06)MWB027* (09/06)
<1<1



MWB006* (09/06)MWB006* (09/06)
4949



WCC-03S* (03/06)WCC-03S* (03/06)
<200<200



IRZMW0004* (09/06)IRZMW0004* (09/06)
<10<10



IRZB0095* (09/06)IRZB0095* (09/06)
<4<4



IRZB0081* (09/06)IRZB0081* (09/06)
<10<10



IRZMW005* (09/06)IRZMW005* (09/06)
<5<5



IRZMW002A* (09/06)IRZMW002A* (09/06)
<20<20



IRZMW001A* (09/06)IRZMW001A* (09/06)
<20<20



IRZMW001B* (09/06)IRZMW001B* (09/06)
<2<2



IRZMW002B* (09/06)IRZMW002B* (09/06)
<1<1



IRZMW003B* (09/06)IRZMW003B* (09/06)
<1<1



MWB013* (09/06)MWB013* (09/06)
<1<1



MWB028* (09/06)MWB028* (09/06)
<1<1



TMW-08* (03/06)TMW-08* (03/06)
1212



WCC-06S* (03/06)WCC-06S* (03/06)
7474



MWB005* (03/06)MWB005* (03/06)
<5<5



TMW-04* (03/06)TMW-04* (03/06)
0.470.47



MWB014* (03/06)MWB014* (03/06)
<1<1



TMW-14* (09/06)TMW-14* (09/06)
<1<1



TMW-06* (03/06)TMW-06* (03/06)
<1<1



WCC-12S* (03/06)WCC-12S* (03/06)
<1<1



IRZMW003A* (09/06)IRZMW003A* (09/06)
<50<50



WCC-4S* (03/06)WCC-4S* (03/06)
<1<1MWB027* (09/06)MWB027* (09/06)



<1<1



MWB006* (09/06)MWB006* (09/06)
4949



WCC-03S* (03/06)WCC-03S* (03/06)
<200<200



IRZMW0004* (09/06)IRZMW0004* (09/06)
<10<10



IRZB0095* (09/06)IRZB0095* (09/06)
<4<4



IRZB0081* (09/06)IRZB0081* (09/06)
<10<10



IRZMW005* (09/06)IRZMW005* (09/06)
<5<5



IRZMW003A* (09/06)IRZMW003A* (09/06)
<50<50IRZMW002A* (09/06)IRZMW002A* (09/06)



<20<20



IRZMW001A* (09/06)IRZMW001A* (09/06)
<20<20



IRZMW001B* (09/06)IRZMW001B* (09/06)
<2<2



IRZMW002B* (09/06)IRZMW002B* (09/06)
<1<1



IRZMW003B* (09/06)IRZMW003B* (09/06)
<1<1



TMW-15* (09/06)TMW-15* (09/06)
<1<1



TMW-15* (09/06)TMW-15* (09/06)
<1<1



MWB013* (09/06)MWB013* (09/06)
<1<1



MWB028* (09/06)MWB028* (09/06)
<1<1



MWB003* (09/06)MWB003* (09/06)
6.36.3



TMW-08* (03/06)TMW-08* (03/06)
1212



WCC-06S* (03/06)WCC-06S* (03/06)
7474



MWB005* (03/06)MWB005* (03/06)
<5<5



TMW-04* (03/06)TMW-04* (03/06)
0.470.47



MWB014* (03/06)MWB014* (03/06)
<1<1



TMW-14* (09/06)TMW-14* (09/06)
<1<1



TMW-06* (03/06)TMW-06* (03/06)
<1<1



WCC-12S* (03/06)WCC-12S* (03/06)
<1<1



MWB019* (09/06)MWB019* (09/06)
<10<10



XMW-19* (10/06)XMW-19* (10/06)
<1<1



XMW-19* (10/06)XMW-19* (10/06)
<1<1



XMWB007* (09/06)XMWB007* (09/06)
0.410.41



XWCC05S* (09/06)XWCC05S* (09/06)
<1<1



WCC09S* (09/06)WCC09S* (09/06)
<1<1



TMW10* (09/06)TMW10* (09/06)
<1<1



MWB019* (09/06)MWB019* (09/06)
<10<10



WCC-7S* (03/06)WCC-7S* (03/06)
<1<1



WCC-7S* (03/06)WCC-7S* (03/06)
<1<1



MWB012* (03/06)MWB012* (03/06)
<1<1



MWB012* (03/06)MWB012* (03/06)
<1<1



TMW-0* (03/06)TMW-0* (03/06)
<1<1



TMW-0* (03/06)TMW-0* (03/06)
<1<1



XMW-09* (01/04)XMW-09* (01/04)
2.52.5



XMW-10* (10/06)XMW-10* (10/06)
<2<2



PZL0026 (10/06)PZL0026 (10/06)
9191



XP-01XP-01
(LNAPL 04/93)(LNAPL 04/93)



XMW-02* (04/88)
<2,500



XUBT-03* (12/95)
230 XMW-28 (10/06)



44,000



XMW-20
(LNAPL 02/12)



XMW-07* (04/90)
27,000



PZL0018
1,700



XMW-23* (01/96)
<0.5



XMW-24
<0.5



XMW-01HD (06/93)
860,000



PZL0011 (10/06)
8,100



PZL0026 (10/06)
91



SWL0021
0.57



SWL0051*
<0.5



PZL0020*
190,000



XMW-29
73,000



PZL0006 (10/06)
<2.1



PZL0009 (10/06)
72



PZL0016 (10/06)
<30



PZL0003 (10/06)
<0.5



SWL0007 (10/06)
3



SWL0017 (10/06)
3.2



SWL0004
610,000



SWL0049
39



SWL0008*
52



SWL0044
0.82



XMW-04HD (10/06)
430,000



XMW-03HD (10/06)
3.3



SWL0009 (10/06)
0.29



PZL0007 (10/06)
<0.5



SWL0042
1.1



SWL0028
<0.5



SWL0057^
<0.5



XP-02*
<0.8



SWL0006
<0.5



PZL0014 (10/06)
0.68



PZL0010 (10/06)
<0.5



PZL0004 (10/06)
<0.5



SWL0005
<0.5



PZL0022*
<0.5



PZL0001
<0.5



SWL0016
<0.5XMW-21



0.66



SWL0024
<0.5



PZL0012 (10/06)
<13



XMW-07T* (01/03)
<25



XMW-04T* (01/03)
<25



SWL0003 (10/06)
170,000



XMW-12* (02/96)
580



XMW-27* (10/06)
<2



XMW-11* (01/04)
5.2



XMW-14* (01/04)
3,300



XMW-01*
2,900



XMW-06*
17



XMW-03* (10/06)
<2



XMW-04* (10/06)
<100



XMW-10* (10/06)
<2



XMW-22* (10/06)
<2



XMW-26* (10/06)
<2



XMW-30
<0.5



XMW-25* (10/06)
120



XMW-17* (10/06)
<2



XMW-05* (01/04)
2.2



XMW-08* (01/04)
<2



XMW-13*
5,200



SWL0046 (10/06)
<0.5



PZL0005 (02/96)
<0.5



SWL0045 (10/96)
<0.5



XMW-03T* (01/03)
<25



XMW-05T* (01/03)
52



XMW-06T* (01/03)
<25 XMW-08T* (01/03)



<2.5



SWL0059 (10/06)
9.3



SWL0002 (10/06)
<19



XMW-16* (10/06)
<4



CWL0022 (02/93)
1.9



CWL0018 (02/93)
<0.5



CWL0044 (03/93)
0.6



CWL0017 (02/93)
0.5



CWL0020 (02/93)
0.5



CWL0045 (03/93)
4.4



CWL0041 (03/93)
43



CWL0040 (03/93)
0.62



CWL0037 (03/93)
<0.5



CWL0029 (03/93)
31



CWL0028 (03/93)
177,100



CWL0027 (03/93)
442,110



XMW-02HD (08/00)
970



CWL0025 (03/93)
<0.5



CWL0025 (03/93)
<0.5



CWL0032 (03/93)
29.1



CWL0035 (03/93)
3.3



CWL0019 (02/93)
<0.5



WPL0001 (02/93)
42,000



WPL0002 (03/93)
140,000



CWL0012 (02/93)
290,000



SBL0493 (03/05)
260,000 



CWL0014 (02/93)
3,000



CWL0046 (03/93)
1.2



CWL0048 (03/93)
1.2



PZL0013 (07/00)
300,000



CWL0034 (03/93)
14.9



CWL0051 (08/97)
260,000



(LNAPL 08/97)



CWL0042 (03/93)
1.3



SWL0015 (02/96)
2.9



XGW-07A (07/00)
<0.5



PZL0005 (02/96)
<0.5



PZL0019*
250,000



PZL0024*
<0.5



PZL0025*
<0.5



PZL0002 (02/96)
<0.5



PZL0017 (05/93)
<0.5 SWL0045 (10/96)



<0.5



SWL0039 (02/96)
<0.5



SWL0038 (07/00)
<1



PZL0015 (04/93)
<0.5



PZL0008 (02/96)
<0.5



SWL0012 (02/96)
<0.5



PZL0021 (01/04)
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FIGURE 9



DISSOLVED TCE DISTRIBUTION
WATER TABLE ZONE



Groundwater Remedial Design



Monitoring well location with 2012 TCE
concentration (μg/l)SWL0017



<1



Monitoring well not sampled for VOCs in 2012 with most
recent historical TCE concentration (μg/l) and date



Abandoned/destroyed monitoring well with most recent 
historical TCE concentration (μg/l) and date



Temporary well point with historical TCE
concentration (μg/l) and date



Temporary well location with TCE concentration (μg/l) 
and date



Hydropunch sampling location with TCE 
concentration (μg/l) and date



Containment zone, as presented in the groundwater 
ROD (EPA, 1999)



TCE concentration isopleth (mg/l)



Concentration isopleths in the vicinity of this well
are influenced by historical detections



Data collected by other investigators
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XP-01XP-01
NANA



XMW-20XMW-20
NAPLNAPL



SWL0001SWL0001
NAPLNAPL



SWL0023 (02/12)     



Acetone 74
MTBE 3.3
Tert Butyl Alcohol 210



XMW-29*



Benzene 73,000



XMW-15* (08/94)



Tetrachloroethene 270
Chlorobenzene 34,000



PZL0021 (01/04)



Benzene 200,000
Carbon disulfide 380
Toluene 1400



XMW-16* (10/06)



Chloroform 98
Tetrachloroethene 13
Trichloroethene 270



XMW-02* (04/88)



Chlorobenzene 380,000
Chloroform 8,500



XMW-01*



Benzene 2,900
Chlorobenzene 130,000
Chloroform 14,000



XMW-05* (01/04)



Benzene 2.2
Chlorobenzene 480
Chloroform 24
Tetrachloroethene 62



XMW-19* (01/04)



Chlorobenzene 3.3
Chloroform 68
Trichloroethene 6.9



XMW-27* (10/06)



cis-1,2-Dichloroethene 2
Tetrachloroethene 3.8
Trichloroethene 40



XMW-10 (10/06)



Chloroform 22
Tetrachloroethene <2
Trichloroethene 24



SWL0037



Tetrachloroethene 2.3
sec-Butylbenzene 10
1,1-PCE 1.4



SWL0047 (10/06)    



Isopropylbenzene 2.5
sec-Butylbenzene 13
n-Propylbenzene 0.2
Acetone 11



SBL0475 (09/04) 



Toluene 1.6
Trichloroethene 95
Tetrachoroethene 1.6
1,1-Dichloroethene 1.3
cis-1,2-Dichloroethene 6



CPL0084^ (04/06)



Trichloroethene 3,500
Tetrachoroethene 710
1,1-Dichloroethane 11
1,1-Dichloroethene 49
cis-1,2-Dichloroethene 55



XMW-11* (01/04)



1,4-Dichlorobenzene 3.3
Benzene 5.2
Chlorobenzene 930
Tetrachloroethene 100
Trichloroethene 5.5



XMW-21 (02/12)



Benzene 0.66
Ethylbenzene 3,4
Isopropylbenzene 11
n-Propylbenzene 4.4
sec-Butylbenzene 130



SWL0052 (10/06)     



Trichloroethene 0.64
Tetrachloroethene 2.1
Freon 12 5.1
MTBE 0.56



XG-01WC (02/12)
Ethylbenzene 9.8
Isopropylbenzene 8.1
n-Propylbenzene 3.9
sec-Butylbenzene 6.6
Toluene 0.5
n-Butylbenzene 1.3
Tert-Butyl Alcohol 200



SWL0050 (10/06)



Benzene 78,000
Ethylbenzene 1,200
Toluene 65
Xylenes (total) 121
1,2,4-Trimethylbenzene 34



XMW-22* (10/06)



1,1,2-Trichloroethane 67
Carbon Tetrachloride 3.7
Chloroform 29
Trichloroethene 6.5



XMW-07* (04/90)



1,2-Dichloroethane 3,900
Benzene 27,000
Chloroform 800
Ethylbenzene 2,800
Toluene 36,000
Xylenes (total) 20,000



XUBT-03* (12/95)



1,4-Dichlorobenzene 170
Benzene 230
Chlorobenzene 220,000
Chloroform 35,000
Tetrachloroethene 140



XG-02WC (02/12)



Chlorobenzene 1200
1,4-Dichlorobenzene 5.1
Benzene 0.93
Chloroform 1.4



XP-02*



1,1-Dichloroethene 1.7
Tetrachloroethene 7.2
Trichloroethene 1.9



XMW-12* (01/04)



1,2,4-Trimethylbenzene 23
1,2-Dichloroethane 88
1,4-Dichlorobenzene 11
Benzene 580
Chlorobenzene 2,800
Ethylbenzene 54
Isopropylbenzene 5.8
Naphthalene 9.6
Tetrachloroethene 2.3
Toluene 20
Trichloroethene 5.3
Xylenes (total) 20
n-Propylbenzene 6.5



XMW-01T (01/98)



1,1-Dichloroethane 3,100
1,1-Dichloroethene 770
1,2-Dichloroethane 46
Benzene 16
Chloroform 14
Tetrachloroethene 1,400
Trichloroethene 6,100
Vinyl chloride 86
cis-1,2-Dichloroethene 190



XOW-06 (01/04)



1,1-Dichloroethane 5.9
1,1-Dichloroethene 22
1,2-Dichlorobenzene 11
1,3-Dichlorobenzene 0.88
1,4-Dichlorobenzene 1.2 
Benzene 15
Carbon Tetrachloride 0.74
Chlorobenzene 0.47
Chloroform 74
Dibromochloromethane 0.56
Dichlorobromomethane 0.77
Freon 11 8.2
Freon 12 7.1
Tetrachloroethene 4,000
Trichloroethene 12,000
cis-1,2-Dichloroethene 250
trans-1,2-Dichloroethene 5.6



XOW-05 (01/04)



1,1-Dichloroethane 3.9
1,1-Dichloroethene 36
1,2-Dichlorobenzene 0.52
1,4-Dichlorobenzene 0.4 
Benzene 2.0
Carbon Tetrachloride 0.75
Chlorobenzene 0.56
Chloroform 22
Dichlorobromomethane 0.76
Freon 11 4.2
Tetrachloroethene 2,300
Trichloroethene 6,400
cis-1,2-Dichloroethene 190
trans-1,2-Dichloroethene 1.7



XOW-01 (01/04)



1,1-Dichloroethane 3.0
1,1-Dichloroethene 3.9 
Benzene 20
Chloroform 21
Ethylbenzene 0.67
Freon 11 12
Freon 12 5.3
Tetrachloroethene 170
Trichloroethene 1,300
Xylenes (total) 0.19
cis-1,2-Dichloroethene 14
trans-1,2-Dichloroethene 8.7



XOW-02 (01/04)



1,1-Dichloroethane 1.7
Benzene 3.4
Chloroform 19
Freon 11 8.7
Freon 12 5.4
Tetrachloroethene 410
Trichloroethene 3,100
cis-1,2-Dichloroethene 37
trans-1,2-Dichloroethene 4.5



XOW-03 (01/04)



1,1,2-Dichloroethane 2.3
1,1-Dichloroethene 1.8
1,2,4-Trimethylbenzene 0.46
Benzene 94
Chloroform 8.2
Freon 11 2.4
Freon 12 2.1
Tetrachloroethene 130
Toluene 1.1
Trichloroethene 1,100
Xylenes (total) 3.3
cis-1,2-Dichloroethene 29



XOW-04 (01/04)



1,1,2-Trichloroethane 1.6
1,1-Dichloroethane 2.5
1,1-Dichloroethene 6.0
Benzene 0.38
Chloroform 16
Freon 11 3.4
Freon 12 3.4
Tetrachloroethene 400
Trichloroethene 2,000
cis-1,2-Dichloroethene 83
trans-1,2-Dichloroethene 1.2



SWL0002 (10/06)



Trichloroethene 130
Tetrachloroethene 350
1,1-Dichloroethane 1.8
cis-1,2-Dichloroethene 14
trans-1,2-Dicloroethene 9.8



SWL0003 (10/06)



1,1-Dichloroethane 180
1,1-Dichloroethene 230
Benzene 170,000
Tetrachloroethene 440
Trichloroethene 2,400
cis-1,2-Dichloroethene 100
trans-1,2-Dicloroethene 71



XMW-02T (01/98)



1,1-Dichloroethene 58
Benzene 5.3
Chloroform 57
Tetrachloroethene 2,800
Trichloroethene 8,300
cis-1,2-Dicloroethene 400



SWL0029 (10/06)



1,1-Dichloroethane 4
1,1-Dichloroethene 0.8
Chloroform 8.6
Freon 11 6.1
Freon 12 3.8
Tetrachloroethene 800
Trichloroethene 2,600
cis-1,2-Dichloroethene 51
Benzene 0.65
1,2-Dicloroethane 0.26
trans-1,2-Dicloroethene 7.1
1,2,4-Trichlorobenzene 0.35
1,2-Dichlorobnezene 0.19
Freon 113 1.6



XMW-13*



Benzene 5,200
Chlorobenzene 4,500
Chloroform 99
Ethylbenzene 450
Tetrachloroethene 580
Toluene 400
Trichloroethene 810
Xylenes (total) 380
cis-1,2-Dichloroethene 44
Acetone 400
Naphthalene 160
n-Propylbenzene 45
1,3,5-Trimethylbenzene 77
1,2,4-Trimethylbenzene 360MBFB-EW-1*



Benzene 7,000
Chlorobenzene 820
1,2-Dichloroethane 280
Ethylbenzene 920
Isopropylbenzene 27
Naphthalene 180
n-Propylbenzene 70
Toluene 30
Trichloroethene 82
1,2,4-Trimethylbenzene 550
1,3,5-Trimethylbenzene 120
plm-Xylene 710



XMW-14* (01/04)



1,2,4-Trimethylbenzene 200
1,2-Dichloroethane 230
1,3,5-Trimethylbenzene 87
Benzene 3,300
Chlorobenzene 160
Ethylbenzene 630
Isopropylbenzene 34
Naphthalene 78
Tetrachloroethene 14
Toluene 15
Trichloroethene 59
Xylenes (total) 270
cis-1,2-Dichloroethene 39
n-Propylbenzene 61
p-Isopropyltoluene 3.2
sec-Butylbenzene 6.9



XMW-17* (10/06)



1,2-Dichloroethane 1.7
Tetrachloroethene 2



XGW-07C (02/96)      



All Analytes ND



SWL0056 (02/12)     



All Analytes ND



XMW-30 (02/12)



All Analytes ND



XMW-26 (01/04)



All Analytes ND



SWL0019 (02/96)      



All Analytes ND



SWL0011 (01/99)      



All Analytes ND



SWL0048 (10/06)      



Benzene 180,000
Ethylbenzene 26,000



XMW-28 (10/06)



Benzene 44,000
Ethylbenzene 30
Isopropylbenzene 58



Benzene 610,000
Tetrachloroethene 62
Trichloroethene 530



SWL0041 (10/06)     



Benzene 11,000
Ethylbenzene 1100



SWL0010 (02/96)      



All Analytes ND



SWL0060



Benzene 15
Toluene 4.8
MTBE 2.7
Tert Butyl Alcohol 13,000
Xylenes 3.3



All Analytes ND



XP-03 (02/12)



XP-01
NA



XMW-20
NAPL



SWL0001
NAPL



Benzene 200,000



XDM-02 (02/93)



XMW-03* (10/06)



Carbon Tetrachloride 2.6
Chloroform 6.1
1,1-Dichloroethene 6.1
Tetrachloroethene 30
Trichloroethene 39



XMW-09* (01/04)



Benzene 2.5
Carbon Tetrachloride 3.9
Chlorobenzene 320
Chloroform 2,200
Tetrachloroethene 88
Trychloroethene 40



XMW-08* (01/04)



Carbon Tetrachloride 5.2
Chlorobenzene 5.1
Chloroform 3.6
Tetrachloroethene 4.5
Xylenes (total) 3.1



XMW-18* (05/93)



Chlorobenzene 2.4
Trichloroethene 0.5
Xylenes (total) 1.1



XMW-04* (10/06)



Chlorobenzene 18,000
Chloroform 2,800
Tetrachloroethene 650
Trichloroethene 170



SWL0004 (10/06)    



CPL0085^ (04/06)



Trichloroethene 47
cis-1,2-Dichloroethene 5.7



CPL0087^ (04/06)



Trichloroethene 280
Tetrachloroethene 34
cis-1,2-Dichloroethene 13



CPL0086^ (04/06)



Trichloroethene 350
Tetrachloroethene 25
1,1-Dichloroethene 10
cis-1,2-Dichloroethene 13



SWL0032 (10/06) 



Benzene 660,000
Trichloroethene 5,100
Tetrachloroethene 1,000
1,1-Dichloroethene 58
cis-1,2-Dichloroethene 220



XMW-06*



Benzene 17
Bromodichloromethane 0.87
Carbon Tetrachloride 79
Chlorobenzene 26
Chloroform 2400
1,2-Dichlorobenzene 7.9
1,3-Dichlorobenzene 0.75
1,4-Dichlorobenzene 11
1,1-Dichloroethane 35
1,2-Dichloroethane 37
1,1-Dichloroethene 100
c-1,2-Dichloroethene 57
t-1,2-Dichloroethene 2.6
1,2-Dichloropropane 1.1
Methylene Chloride 3.9
1,1,1,2-Tetrachoroethane 6.1
Tetrachoroethene 17000
1,2,4-Trichlorobenzene 3.3
1,1,2-Trichloro-1,2,2-Trifluoroethane 11
1,1,2-Trichcloroethane 15
Trichloroethene 530
1,2,3-Trichloropropane 4.1
o-Xylene 1.6
Tert-Butyl Alcohol (TBA) 220
Diisopropyl Ether (DIPE) 3.8



SWL0049



Benzene 39
Toluene 3.5
Ethylbenzene 6.5
P/m-Xylene 2.8
Cyclohexane 130
Chlorobenzene 2,900
Tetrachloroethene 61
Trichloroethene 91
sec-Butylbenzene 5.6
1,2-Dichloroethane 280
1,1-Dichloroethene 1.3
cis-1,2-Dichloroethene 3.5
1,2-Dichlorobenzene 3.9
1,4-Dichlorobenzene 11
2-Butanone 10
n-Butylbenzene 4.6
1,2,4-Trichlorobenzene 3.6
Isopropylbenzene 7.2
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FIGURE 10



DISSOLVED VOC
CONCENTRATIONS



MIDDLE BELLFLOWER B SAND



L e g e n d



Groundwater Remedial Design



XMW-30 (10/06)
All Analytes ND



SWL0019 (02/96)
All Analytes ND 



XDM-02 (02/93)
Benzene 200,000



Monitoring well location with 2012 detected VOC 
concentrations



Monitoring well location with most recent historical 
VOC concentrations (2006 data not available)



Temporary well location with historical detected 
VOC concentrations (mg/l) 



Hydropunch location with historical detected
VOC concentrations (mg/l)



Monitoring location that has been 
destroyed/abandoned with most recent historical 
VOC concentrations



Analyzed only for chlorinated compounds
using EPA Method 8260M



Data collected by other investigators*
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XOW-04 (01/04)XOW-04 (01/04)
2,0002,000



XOW-02 (01/04)XOW-02 (01/04)
3,1003,100



XOW-01 (01/04)XOW-01 (01/04)
1,3001,300



XOW-06 (01/04)XOW-06 (01/04)
12,00012,000



XOW-03 (01/04)XOW-03 (01/04)
1,1001,100



XMW-13* XMW-13* 
810810



XMW-01*XMW-01*
<1000<1000



XMW-14* (01/04)XMW-14* (01/04)
5959



MBFB-EW-1MBFB-EW-1
8282



XMW-22* (10/06)XMW-22* (10/06)
6.56.5



XMW-26* (10/06)XMW-26* (10/06)
<2<2



XMW-03 (10/06)XMW-03 (10/06)
3939



XMW-08* (01/04)XMW-08* (01/04)
<2<2



SWL0050 (10/06)SWL0050 (10/06)
<200<200



SWL0049SWL0049
9191



SWL0056SWL0056
<1<1



XG-02WCXG-02WC
<1<1



SWL0041 (10/06)SWL0041 (10/06)
<10<10



XP-03XP-03
<1<1



XMW-29*XMW-29*
<500<500



XG-01WCXG-01WC
<1<1



SWL0023SWL0023
<1<1



XMW-28 (10/06)XMW-28 (10/06)
<20<20



SWL0052SWL0052
0.640.64



SWL0029 (10/06)SWL0029 (10/06)
2,6002,600



SWL0037SWL0037
<1<1



XP-02*XP-02*
1.91.9



SWL0048 (10/06)SWL0048 (10/06)
<2,500<2,500



PZL0021^ (01/04)PZL0021^ (01/04)
<500<500



SBL0475 (09/04)SBL0475 (09/04)
9595



SWL0011 (01/99)SWL0011 (01/99)
<1<1



XGW-07C (02/96)XGW-07C (02/96)
<1<1



SWL0010 (02/96)SWL0010 (02/96)
<0.5<0.5



SWL0019 (02/96)SWL0019 (02/96)
<1<1



XMW-21 (10/06)XMW-21 (10/06)
<1<1



XP-01XP-01
NANA



SWL0004 (10/06)SWL0004 (10/06)
530530



CPL0084 (04/06)CPL0084 (04/06)
3,5003,500



XMW-01T (01/98)XMW-01T (01/98)
6,1006,100



XMW-02T (01/98)XMW-02T (01/98)
83008300



CPL0087 (04/06)CPL0087 (04/06)
280280



CPL0085 (04/06)CPL0085 (04/06)
4747



CPL0086 (04/06)CPL0086 (04/06)
350350



SWL0060SWL0060
<1<1



XMW-30XMW-30
<1<1



SWL0049SWL0049
9191



SWL0037SWL0037
<1<1



SWL0011 (01/99)SWL0011 (01/99)
<1<1



SWL0010 (02/96)SWL0010 (02/96)
<0.5<0.5



XMW-27* (10/06)XMW-27* (10/06)
4040



SWL0029 (10/06)SWL0029 (10/06)
2,6002,600



XMW-16* (10/06)
270



XMW-02* (04/88)
<2500



SWL0001
NA



XMW-07* (04/90)
<200



XMW-20
NA



XUBT-03* (12/95)
<100



SWL0047 (10/06)
<1



XMW-10* (10/06)
24



XMW-12* (01/04)
5.3



XMW-11 (01/04)
5.5



XMW-06*
530



XMW-04* (10/06)
170



XMW-27* (10/06)
40



XMW-05* (01/04)
<2



SWL0002 (10/06)
130



SWL0003 (10/06)
2,400



SWL0032 (10/06)
5,100



XOW-05 (01/04)
6,400



XOW-04 (01/04)
2,000



XOW-02 (01/04)
3,100



XOW-01 (01/04)
1,300



XOW-06 (01/04)
12,000



XOW-03 (01/04)
1,100



XMW-13* 
810



XMW-01*
<1000



XMW-14* (01/04)
59



MBFB-EW-1
82



XMW-22* (10/06)
6.5



XMW-26* (10/06)
<2



XMW-03 (10/06)
39



XMW-08* (01/04)
<2



SWL0050 (10/06)
<200



SWL0049
91



SWL0056
<1



XG-02WC
<1



SWL0041 (10/06)
<10



XP-03
<1



XMW-29*
<500



XG-01WC
<1



SWL0023
<1



XMW-28 (10/06)
<20



SWL0052
0.64



SWL0029 (10/06)
2,600



SWL0037
<1



XP-02*
1.9



SWL0048 (10/06)
<2,500



PZL0021^ (01/04)
<500



SBL0475 (09/04)
95



SWL0011 (01/99)
<1



XGW-07C (02/96)
<1



SWL0010 (02/96)
<0.5



SWL0019 (02/96)
<1



XMW-21 (10/06)
<1



XP-01
NA



SWL0004 (10/06)
530



CPL0084 (04/06)
3,500



XMW-01T (01/98)
6,100



XMW-02T (01/98)
8300



CPL0087 (04/06)
280



CPL0087 (04/06)
280



CPL0085 (04/06)
47



CPL0086 (04/06)
350



SWL0060
<1



XMW-30
<1



XMW-17* (10/06)XMW-17* (10/06)
<2<2



XMW-17* (10/06)
<2



WCC-4S* (03/06)
390



MWB027* (09/06)
140



MWB006* (09/06)
2400 WCC-03S* (03/06)



850



WCC-7S* (03/06)
83



IRZMW0004* (09/06)
250IRZB0095* (09/06)



470



IRZB0081* (09/06)
350



IRZMW005* (09/06)
1,200IRZMW003A* (09/06)



18,000



IRZMW002A* (09/06)
10,000



IRZMW001A* (09/06)
16,000



IRZMW001B* (09/06)
990



IRZMW002B* (09/06)
210



IRZMW003B* (09/06)
360



TMW-15* (09/06)
18



MWB012* (03/06)
290



MWB013* (09/06)
5.9



MWB028* (09/06)
41



MWB003* (09/06)
1,800



TMW-07* (03/06)
1,700



TMW-08* (03/06)
3,500 WCC-06S* (03/06)



1,300



MWB005* (03/06)
1,800



TMW-04* (03/06)
2,000



MWB014* (03/06)
280



TMW-14* (09/06)
8.6



TMW-06* (03/06)
160



XMW-09* (10/06)
40



WCC-12S* (03/06)
90



WCC05S* (09/06)WCC05S* (09/06)
3.63.6



WCC05S* (09/06)
3.6



?



?



?



??



??



??



?



??



??



??



?? ??



L e g e n d



Monitoring well location with 2012 TCE 
concentration (μg/l)



Monitoring well not sampled in 2012 with most 
recent historical TCE concentration (μg/l) and date



Abandoned/destroyed monitoring well with most recent 
historical TCE concentration (μg/l) and date



Temporary well with TCE concentration (μg/l) and date 



Hydropunch sampling location with TCE
concentration (μg/l) and date



Containment zone, as presented in the groundwater 
ROD (EPA, 1999)



TCE concentration isopleth (μg/l)



Concentration isopleths in vicinity of this well
are influenced by historical detections



Data collected by other investigators
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FIGURE XFIGURE X



Del Amo Baseline SamplingDel Amo Baseline Sampling
Groundwater Remedial DesignGroundwater Remedial Design
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FIGURE 12
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95
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Groundwater Remedial Design
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DISSOLVED VOC
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SWL0035 
All Analytes ND



SWL0014 (02/96)
All Analytes ND



SBL0496 (07/05)
All Analytes ND



XBF-08* (08/94)



Monitoring location with 2012 detected VOC
concentrations (μg/l)



Monitoring location not sampled in 2012 with
most recent historical VOC concentrations
(μg/l) and date



Temporary well location with historical detected 
VOC concentrations (μg/l) and date 



Hydropunch location with historical detected
VOC concentrations (μg/l) and date



Destroyed monitoring location with most recent 
historical VOC concentrations (μg/l) and date



Data collected by other investigators



CPL0087 (04/06)  
Trichloroethene 490
Tetrachloroethene 30
1,1-Dichloroethene 7.3
cis-1,2-Dichloroethene 17



Xylenes(total)
Chlorobenzene



100
3,500



*



AA



1



2
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4



5



6



7



8



9



1010



B C D E F G H IA



1



2



3



4



5



6



7



8



9



10



B C D E F G H I J K
W. 190th StreetW. 190th StreetW. 190th Street



SWL0027 (02/96)                   
Freon 12  1.4



XBF-15*    
Chlorobenzene 9,900
1,2-Dichloroethane 89
Tetrachloroethene 80



XBF-20* (10/06)               
TCE 20
Chlorobenzene 1,700



XBF-02*          
Chlorobenzene 77,000
Chloroform 680
 



XBF-35* (10/04)             
Chlorobenzene 1,500
Trichloroethene 1,800
 



XBF-09* (01/04)               
Chlorobenzene 19,000
Trichlorethene 240
 



SWL0014 (02/96)                   
All Analytes ND



SWL0035 (10/06)                   
All Analytes ND



SBL0496 (07/05)           
All Analytes ND



XBF-10* (10/06)                 
Chlorobenzene  21



SWL0053       



XBF-14* (01/04)     
1,4-Dichlorobenzene  3.5
Chlorobenzene 730
Tetrachloroethene 4.4



SWL0055
tert-Butyl Alcohol 210



SBL0495 (07/05)   
Benzene  1.3
Acetone 12
Trichlorethene 0.54



XBF-13* (07/00)       
Benzene 8,700
Ethylbenzene 590



SWL0013 (10/06)          
All Analytes ND



SWL0010 (02/96)          
All Analytes ND



SWL0018  



XBF-23 (10/06)        
Chlorobenzene 1.3



XBF-08* (08/94)      
Xylenes (total) 100
Chlorobenzene 3,500



SWL0040 (07/00)  
Benzene 49,000
Ethylbenzene 2,100
Napthalene 210
Xylenes (total) 270



SWL0060
Benzene 15
Toluene 4.8
MTBE 2.7
Tert Butyl Alcohol 13,000
Xylenes 3.3



SWL0030 (10/06)  
Tetrachloroethene 7.6
Trichloroethene 40
1,1-Dichloroethene 0.55
cis-1,2-Dichloroethene 0.8



SWL0065
Benzene 95,000
Ethylbenzene 14,000
Toluene 95
0-Xylene 1.2
n-Propylbenzene 26
sec-Butylbenzene 45
Isopropylbenzene 39
Acetone 40
n-Butylbenzene 20
ethanol 250
Cyclohexane 17



XBF-07* (10/06)        
Chlorobenzene 23,000



XBF-01* (01/04)        
Chlorobenzene 11



XBF-34* (10/04)  
Trichloroethene 2100



XBF-040 (1/04)               
Chlorobenzene 1,500
Trichlorethene 170
 



XBF-18* (12/95)               
Chlorobenzene 42
Trichlorethene 130
 



XBF-19 (10/06)        
Benzene 2.5



SWL0061 (10/06)
All Analytes ND



SBL0475 (09/04)  
Benzene 2.4
Trichloroethene 110
Tetrachloroethene 6.4
1,1-Dichloroethene 1.6
cis-1,2-Dichloroethene 3.3
Chloroform 1.1



CPL0087 (04/06)  
Trichloroethene 490
Tetrachloroethene 30
1,1-Dichloroethene 7.3
cis-1,2-Dichloroethene 17



SWL0033* 
Chlorobenzene 4,400



SWL0058 (10/06)  
1,2-Dichloroethane 6.8
Chlorobenzene 360
Tetrachloroethene 13
Trichloroethene 64
sec-Butylbenzene 2
1,1-Dichloroethene 1.9
cis-1,2-Dichlorethene 1.4
Isopropylbenzene 0.54
1,2-Dichlorobenzene 0.39
1,4-Dichlorobenzene 2.4



SWL0054
Trichlorethene 1,100
Tetrachlorethene 190
Chloroform 1.0
Benzene 1.3
sec-Butylbenzene 1.4
1,1-Dichloroethene 18 
cis-1,2-Dichlorethene 190
trans-1,2-Dichloroethene 3.0
Vinyl Chloride 1.9



XBF-05* (10/06)        
Chlorobenzene 3.9



XBF-03* (10/06)               
Chlorobenzene 6,100
Trichlorethene 1,200
 



SWL0064 (10/06)  
Benzene 1.5
Chlorobenzene 41
Trichloroethene 1100
Tetrachloroethene 240
1,1-Dichloroethane 2.8
1,1-Dichloroethene 19
cis-1,2-Dichlorethene 16
1,2-Dichlorobenzene 0.25
1,4-Dichlorobenzene 0.36
Chloroform 1.5



SBL0490 (03/05)
Benzene 1.8
Trichloroethene 4,900
Tetrachloroethene 1,100
1,1-Dichloroethane 4.2
1,1-Dichloroethene 43
cis-1,2-Dichlorethene 61
trans-1,2-DCE 1.1
Chloroform 6.6



SBL0497 (07/05)
Benzene 2
n-Butylbenzene 0.36
Trichloroethene 280
Tetrachloroethene 25
1,1-Dichloroethene 3.7
cis-1,2-Dichlorethene 7.1
Chloroform 0.24



All Analytes ND



Tetrachloroethene 1.2
Freon 12 3.8



XBF-06*
Chlorobenzene 9,100



XBF-EW-1*
Chlorobenzene 4,000/26,000
Benzene <100/190
1,4 Dichlorobenzene <100/53
Trichloroethene <100/68
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XBF-13* (02/08)XBF-13* (02/08)
2828



SWL0040 (02/08)SWL0040 (02/08)
1717



XBF-04^* (01/04)XBF-04^* (01/04)
<200<200



XBF-07* (10/06)XBF-07* (10/06)
<400<400



XBF-EW-1*XBF-EW-1*
<100/190<100/190



XBF-06*XBF-06*
<120<120



XBF-14* (01/04)XBF-14* (01/04)
<2<2



XBF-15^*XBF-15^*
<50<50



XBF-09* (01/04)XBF-09* (01/04)
<200<200



XBF-23* (10/06)XBF-23* (10/06)
<0.5<0.5



XBF-20* (10/06)XBF-20* (10/06)
<40<40



XBF-01* (01/04)XBF-01* (01/04)
<2<2 XBF-05* (10/06)XBF-05* (10/06)



<2<2



XBF-19 (10/06)XBF-19 (10/06)
2.52.5



XBF-03* (10/06)XBF-03* (10/06)
<80<80



XBF-02*XBF-02*
<250<250



SWL0027 (02/96)SWL0027 (02/96)
<0.5<0.5



XBF-10* (10/06)XBF-10* (10/06)
<2<2



SWL0014 (02/06)SWL0014 (02/06)
<0.5<0.5



SWL0054SWL0054
1.31.3



SWL0030 (10/06)SWL0030 (10/06)
<0.5<0.5



SWL0035 (10/06)SWL0035 (10/06)
<0.5<0.5



SWL0013 (10/06)SWL0013 (10/06)
<0.58<0.58



SWL0053SWL0053
<0.5<0.5



SWL0058^ (10/06)SWL0058^ (10/06)
<1.1<1.1



SWL0018SWL0018
<0.5<0.5



SWL0055SWL0055
<0.5<0.5



SWL0065SWL0065
95,00095,000



SWL0064 (10/06)SWL0064 (10/06)
1.51.5



SWL0061 (10/06)SWL0061 (10/06)
<0.68<0.68



SBL0490 (03/05)SBL0490 (03/05)
1.81.8



SBL0496 (07/05)SBL0496 (07/05)
<0.5<0.5



SBL0495 (07/05)SBL0495 (07/05)
1.31.3



SBL0475 (09/04)SBL0475 (09/04)
2.42.4



SBL0497 (07/05)SBL0497 (07/05)
2



XBF-34* (10/06)XBF-34* (10/06)
<40<40



SWL0033*^SWL0033*^
<100<100



CMW001*CMW001*
2424



IRZCMW002* (09/06)IRZCMW002* (09/06)
<2<2



CMW026* (03/06)CMW026* (03/06)
0.340.34
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SWL0034* (01/04)                      
1,2,4-Trimethylbenzene 6.5
1,2-Dichlorobenzene 4.3             
1,2-Dichloroethane 4.8
1,4-Dichlorobenzene 27
Benzene 45
Chlorobenzene 6,600
Ethylbenzene 22
Isopropylbenzene 3.5
Tetrachloroethene 8.5
Toluene 2.7
Trichloroethene 8.7
Xylenes (Total) 50
n-Propylbenzene 2.6



XG-05* (01/04)                        
1,4-Dichlorobenzene 9.9
Benzene 3.8
Chlorobenzene 3,500
Xylenes (total) 4.7



SWL0025 (02/96)                      
Acetone 14
Chloroethane 4.3
Chloromethane 2.7
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Benzene 1.1
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Chlorobenzene
Chloromethane
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10/<10
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Chloromethane 3.0
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1,2-Dichloroethane
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Chlorobenzene 13



XG-02* (10/06)                        
Chlorobenzene 16,000
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All Analytes ND



XG-18*              
Chlorobenzene 2.9



XG-16* (10/06)                       
All Analytes ND



XG-03* (01/04)                        
1,4-Dichlorobenzene 2.3
Chlorobenzene 470



XG-04* (10/06)                      
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cis-1,2-Dichloroethene
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XG-12 (02/96)                        
Benzene 19
Chlorobenzene 1,100
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Trichloroethene 2.2
cis-1,2-Dichloroethene 1.3
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Ethylbenzene 0.52
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1,2-Dichloroethane 3.7
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Table 3 
Coconut Shell-Based Carbon RSSCT Sample Results 



Sample ID Sample 
Date/Time 



Interval
(hours) 



Duration
(hours) Chlorobenzene Benzene 1,2-DCA pCBSA Total Organic 



Carbon 



Method: EPA 8260B Modified EPA 
314.0 



Modified EPA 
9060A 



Units: (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) 
WS1 7/15/08 14:53 -- -- 8300 14 J <25 60000 29 



FEED 7/16/08 15:00 0 0 8900 16 J <25 59000 31 



FEED 7/18/08 21:00 -- 54.00 9600 <25 <25 NR 22 



AC 1230 C-1 7/16/08 16:31 1.52 1.52 0.7 <0.50 0.45 15000 11 



AC 1230 C-2 7/16/08 18:02 1.52 3.03 9.6 0.84 3.4 31000 18 



AC 1230 C-3 7/16/08 19:30 1.47 4.50 30 2 7.1 39000 20 



AC 1230 C-4 7/16/08 21:30 2.00 6.50 59 3.3 10 42000 21 



AC 1230 C-5 7/16/08 22:30 1.00 7.50 94 4.5 12 44000 22 



AC 1230 C-6 7/17/08 0:03 1.55 9.05 140 5.8 14 45000 22 



AC 1230 C-7 7/17/08 1:33 1.50 10.55 180 7 15 46000 23 



AC 1230 C-8 7/17/08 3:03 1.50 12.05 250 8.4 16 48000 23 



AC 1230 C-9 7/17/08 4:33 1.50 13.55 320 9.4 17 49000 24 



AC 1230 C-10 7/17/08 7:33 3.00 16.55 450 13 18 51000 24 



AC 1230 C-11 7/17/08 10:33 3.00 19.55 630 14 18 51000 24 



AC 1230 C-12 7/17/08 13:00 2.45 22.00 780 15 19 50000 24 



AC 1230C-13 7/17/08 16:30 3.50 25.50 930 16 17 56000 23 



AC 1230C-14 7/17/08 19:30 3.00 28.50 1100 16 18 56000 23 



AC 1230C-15 7/17/08 22:30 3.00 31.50 1400 16 17 55000 23 



AC 1230C-16 7/18/08 1:30 3.00 34.50 1700 15 14 54000 23 



AC 1230C-17 7/18/08 4:30 3.00 37.50 1900 16 15 57000 23 



AC 1230C-18 7/18/08 7:30 3.00 40.50 2500 17 15 56000 24 
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Table 3 
Coconut Shell-Based Carbon RSSCT Sample Results



Sample ID Sample 
Date/Time 



Interval
(hours) 



Duration
(hours) Chlorobenzene Benzene 1,2-DCA pCBSA Total Organic 



Carbon 



Method: EPA 8260B Modified EPA 
314.0 



Modified EPA 
9060A 



Units: (µg/L) (µg/L) (µg/L) (µg/L) (mg/L) 
AC 1230C-19 7/18/08 10:30 3.00 43.50 3000 16 16 56000 23 



AC 1230C-20 7/18/08 13:30 3.00 46.50 3300 15 15 58000 23 



AC 1230C-21 7/18/08 16:34 3.07 49.57 4500 22 J 14 J 55000 24 



AC 1230C-22 7/18/08 19:30 2.93 52.50 4800 19 J <25 55000 24 



AC 1230C-23 7/18/08 21:00 1.50 54.00 5000 ND <50 54000 24 



Notes (Tables 2 and 3): 
Constituents followed by a “J” were detected at concentrations above the method detection limit, but below the laboratory reporting limit 
Constituents preceded by a “<” were not detected above the indicated laboratory reporting limit 
1 = Water Sample (WS) collected at date and time of compositing 
mg/L = Milligrams per liter 
NR = Analysis not requested 
µg/L = Micrograms per liter 



















Figure 3
RSSCT Effluent pCBSA Concentrations
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Acronyms



AOC Administrative Order on Consent
ARARs applicable or relevant and appropriate requirements
ATSDR Agency for Toxic Substances and Disease Registry
bgs below ground surface
BHC benzene hexachloride
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CERCLIS Comprehensive Environmental Response, Compensation, and Liability Act



Information System
C.F.R. Code of Federal Regulations
CIC community involvement coordinator
CPA Central Process Area of the former Montrose Plant
CPF cancer potency factor
DCA dichloroethane
*See below
DCE dichloroethylene
DDT dichlorodiphenyl-trichloroethane
DNAPL dense nonaqueous phase liquid
Dow Dow Chemical Corporation
DTSC California Department of Toxic Substances Control
FBR Fluidized Bed Reactor
FSP field sampling plan
FTC focused transport calibration
gpm gallons per minute
GSA United States General Services Administration
ISGS in-situ groundwater standards
JGWFS Joint Groundwater Feasibility Study
JGWRA Joint Groundwater Risk Assessment
LBF Lower Bellflower Aquitard
LGAC liquid-phase granular activated carbon
LNAPL light nonaqueous phase liquid
MBFB Sand Middle Bellflower “B” Sand
MBFC Sand Middle Bellflower “C” Sand
MBFM Middle Bellflower Muds
MCL maximum contaminant level (promulgated drinking water standard)
µg/L micrograms per liter
mg/kg/day milligrams per kilogram per day
mg/L milligrams per liter
NAPL nonaqueous phase liquid
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NCEA National Center for Exposure Assessment
NCP National Contingency Plan
NOEL No Observed Adverse Effect Level
NRRB National Remedy Review Board
O&M operations & maintenance
OSHA Occupational Safety and health Administration
pCBSA para-chlorobenzene sulfonic acid
PCE perchloroethylene
ppb parts per billion
PRG Preliminary Risk Goal
PRP potentially responsible party
QAPP Quality Assurance Project Plan
RCRA Resource, Conservation and Recovery Act
RfD reference dose
RI Remedial Investigation
RI/FS Remedial Investigation and Feasibility Study
RME reasonable maximum exposure
RMS root mean square
ROD Record of Decision
ROSTTM Rapid Option Screening Tool
RPM remedial project manager
Shell Shell Oil Company
SVE soil vapor extraction
TBC To-Be-Considered Criterion
TCA trichloroethane
TCE trichloroethylene
TDS total dissolved solids
TI technical impracticability
UBF Upper Bellflower
U.S.C. United States Code
VOCs volatile organic componds



*Note: The term “Del Amo Respondents” refers to Shall Oil Company and Dow Chemical Company, collectively.
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I.     DECLARATION
Statutory Preference for Treatment



as a Principal Element is Met
and Five Year Reviews Are Required



1. Site Name and Location
This Record of Decision (ROD) applies to both the Montrose Chemical Superfund Site and
the Del Arno Superfund Site, in Los Angeles County, California. Portions of these sites lie
within the City of Los Angeles, and adjacent to the City of Torrance, California.



2. Statement of Basis and Purpose



This ROD presents the selected remedial action for (1) groundwater contamination, and (2)
isolation and containment of non-aqueous phase liquids (NAPL) at the Montrose Chemical and
Del Amo Superfund Sites. EPA has selected this remedy in accordance with the Comprehensive
Environmental Response, Compensation and Liability Act of 1980, 42 U.S.C. §9601 et seq., as
amended by the Superfund Amendments and Reauthorization Act of 1986, P.L. 99-499, 100 Stat.
1613 (1986) (CERCLA) and with the relevant provisions of the National Oil and Hazardous
Substances Pollution Contingency Plan, 40 C.F.R. Part 300 (NCP). This decision is based on
consideration of the administrative record, including public comments and the detailed analysis of
the alternatives which are discussed and summarized in the Decision Summary.



This ROD establishes a dual-site operable unit remedy. This operable unit remedy is
anticipated to be consistent with any other operable unit remedies, and the final remedies, for
both the Montrose Chemical Superfund Site and the Del Amo Superfund Site. Such other
remedies may apply to one or the other site individually, in contrast to the dual-site nature of
this remedy.



This document identifies applicable or relevant and appropriate requirements (ARARs) and
other criteria and requirements which shall be met in implementing this remedy. During
investigations of the Montrose Chemical and Del Amo Superfund Sites, data has been
collected in accordance with approved sampling and quality assurance management plans.
EPA considers site data to be of adequate quality to support the remedy presented in this
ROD. Remedial designs, actions, and operation and maintenance undertaken in the course of
implementing this remedy shall comply with all standards, requirements and specifications in
this ROD.



The State of California, acting by and through its Department of Toxic Substances Control,
concurs with the remedy selected in this document.
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The authority to select CERCLA remedial actions has been delegated to the U.S. EPA Region
IX Superfund Division Director (See U.S. EPA CERCLA Delegations Manual, Delegation
14.5 (April 15, 1994) and redelegated by EPA Region IX Delegation Order, Selection of
Remedial Actions (September 29, 1997)).



3. Assessment of the Site
Releases of hazardous substances, pollutants or contaminants from the former DDT pesticide
manufacturing plant operated by Montrose Chemical Corporation, including but not limited to
chlorobenzene, DDT, and parachlorobenzene sulfonic acid, have resulted in hazardous
substances contamination in the groundwater. Releases of hazardous substances from the
former Del Amo Synthetic Rubber Manufacturing plant, including but not limited to benzene,
ethylbenzene, and naphthalene have resulted in hazardous substances contamination in the
groundwater. Releases of hazardous substances including but not limited to benzene,
trichloroethylene (TCE), perchloroethylene (PCE), and dichloroethylene (DCE) have occurred
potentially as a result of the operations at both the former Montrose Chemical and Del Amo
plant properties and otherwise as a result of the operations of additional facilities in the
immediately surrounding area. These releases have also resulted in groundwater
contamination. Some of the hazardous substances discussed above are present below the
ground surface in the form of non-aqueous phase liquids (NAPL) as well as dissolved in
water and adsorbed to soils.



Contamination in groundwater from the two sites has partially commingled, or merged.
Remedial actions selected for the contamination originating from either site individually
would affect the contamination, execution, and implications of remedial actions selected for
the contamination originating from the other site. The groundwater contamination from both
sites is being addressed by EPA as a single technical problem with a unified remedial strategy
which has been developed in part by considering the interrelationships of the various areas of
groundwater at the Montrose Chemical and Del Amo Superfund Sites.



The groundwater contamination at and from the for the Montrose and Del Amo plant
properties; and the contamination from additional sources that is commingled, or within the
area that might be subject to significant hydraulic influences from this remedy; are collectively
referred to by EPA as “the Joint Site.” This term is being used only with respect to this
selected groundwater remedy. Additional description and caveats pertaining to the use of this
term are provided in the Decision Summary of this ROD. Unless otherwise noted, where used
in this ROD the term “both sites,” shall refer to the Montrose Chemical Superfund Site and
the Del Amo Superfund Site.



Actual or threatened releases of hazardous substances from both the Montrose Chemical
Superfund Site and the Del Amo Superfund Site, if not addressed by implementing the
response actions selected in this ROD, may present an imminent and substantial
endangerment to public
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health, welfare, or the environment



4. Description of the Remedy
The implementation of the remedial actions selected by this ROD shall meet the description
and all specifications and requirements as provided in this section, and the accompanying
Decision Summary. The Decision Summary contains more detail on remedy description.



The primary principal threat at both of these sites related to groundwater is the NAPL which
continues to dissolve into the groundwater. The dissolved contamination in the groundwater
poses an unacceptable potential human health risk over the long term. This selected remedial
action is the first of two phases of remedial decisionmaking for the groundwater operable unit
of the Montrose Chemical and Del Amo Superfund Sites. This ROD selects remedial actions
that will:



! Contain the principal threat by containing the dissolved-phase groundwater
contamination that surrounds the NAPL, thereby isolating the NAPL;



! Reduce the concentrations of dissolved contaminants in groundwater, outside the area
of groundwater being contained, to levels that no longer pose an unacceptable health
risk; and



! Prevent human exposure to groundwater contamination at these Superfund sites.



The containment of the principal threat shall be accomplished by (1) hydraulic extraction and
treatment (with aquifer injection), and (2) reliance on intrinsic biodegradation, a form of
natural attenuation. The manner in which each of these shall be applied is specified in the
Decision Summary.



The reduction of concentrations of dissolved contaminants outside the area of groundwater
being contained shall be accomplished by hydraulic extraction, treatment, and aquifer
injection. This reduction shall occur at rates and meet time- and efficiency-based performance
requirements specified in the Decision Summary. Some treated water may under this remedial
action also may be discharged under permit to surface water channels. Provisions for
institutional controls, monitoring, additional data acquisition, acceptable forms of
groundwater treatment, and waivers of certain ARARs based on technical impracticability,
shall also apply to this remedial action as specified in the Decision Summary.



EPA has determined that the remedial action selected in this ROD is protective of human
health and the environment. However, the remedial action selected by this ROD does not
remove NAPL
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from the ground nor immobilize it. As extensively discussed in the Decision Summary, the
remedial action selected by this ROD will remain in place over an extended time frame. The
existing mass of NAPL and the potential for NAPL migration create significant uncertainties
that the remedial action selected in this ROD will continue to remain protective of human
health and the environment over the long term. To address such uncertainties, EPA will
undertake a second phase of remedial decisionmaking for this groundwater operable unit,
which will address whether and to what degree NAPL shall be recovered (removed) from the
ground and/or immobilized at each of the two sites. Recovery and/or immobilization of the
NAPL may enhance the long-term effectiveness of the remedial action selected in this ROD
and may reduce these long-term uncertainties. If, as a result of such evaluations, EPA
determines that additional remedial actions are required, EPA will select the second phase
remedial actions in an amendment to this ROD. EPA may issue such an amendment, if any, as
a stand-alone document or within the framework of another ROD for the Montrose and Del
Amo site, including final site-wide ROD(s) which may be issued.



Performance of the second phase of remedial selection is authorized by and consistent with
the NCP provision at 40 C.F.R. 300.430(f)(5)(iii)(D) which provides that the ROD may.



...When appropriate, provide a commitment for further analysis and selection of long-term response
measures within an appropriate time frame.



This operable unit ROD finalizes the interim provisions of the operable unit ROD that EPA
issued for the Del Arno Waste Pits on September 5, 1997, as specified and described in detail
in the Decision Summary. These provisions were designed to control the Waste Pits as a
source of continuing contamination to groundwater.



Remedial Actions



Three areas of groundwater at the Joint Site are defined by convention in the Decision
Summary of this ROD, as the chlorobenzene plume, the benzene plume, and the TCE
plume. This ROD establishes differing remedial requirements and objectives for each of these
plumes, within the context of the overall remedial action, as discussed in the Decision
Summary. The Decision Summary provides numerous details and additional specifications
related to each of the following elements which are incorporated in this Declaration by
reference. In addition, the Decision summary includes specifications for the monitoring and
evaluation of the performance of the remedial action, for the chemical pCBSA, for actions to
be taken during the course of the remedial action, and other specifications.



The remedy shall consist of the following actions and meet the following requirements, as
further discussed and developed later in this ROD:
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! Dissolved phase contamination in a specifically-bounded, monitored zone of
groundwater, as defined in the Decision Summary, shall be contained and isolated
indefinitely such that the contamination cannot escape the zone. This zone is referred
to by this ROD as the containment zone.1 By containing the dissolved phase
contamination surrounding the NAPL, this action isolates the NAPL from the
remainder of groundwater.



! Specific ARARs shall be waived due to technical impracticability (“TI waiver”). The
waived ARARs are identified in Appendix A of the ROD. The TI waiver of these
ARARs shall apply solely to a zone of groundwater that is defined in the Decision
Summary of this ROD and is referred to as the TI waiver zone. The TI waiver zone
and the containment zone are congruent and refer to the same physical space.



! Contaminants within the containment zone shall be contained by two methods: (1)
groundwater extraction and treatment, and (2) monitored intrinsic biodegradation. The
method which shall apply shall differ for various portions of groundwater, as specified
and in accordance with all requirements and provisions in the Decision Summary.



! The concentrations of dissolved phase contaminants in all groundwater at the Joint
Site that lies outside the containment zone shall be reduced to concentrations at or
below standards identified and discussed in the Decision Summary of this ROD in a
reasonable time frame. These standards are referred to by this ROD as in-situ
groundwater standards, or ISGS. This reduction shall be accomplished by extraction
and treatment of groundwater. This requirement does not apply to the chemical
pCBSA. Special actions for pCBSA are discussed in the Decision Summary. 



! The reduction of the volume of water outside the containment zone that is
contaminated at concentrations above ISGS levels shall be achieved at the
groundwater extraction rates and in accordance with the performance standards,
requirements, and provisions in the Decision Summary.



! The remedial action shall, while still meeting all other requirements and objectives of
the remedial action as specified by this ROD, limit inducing adverse migration of
NAPL , (residual phase) contaminants. Additional definitions and exceptions with
respect to this requirement are provided in the Decision Summary.



! The remedial action shall, while still meeting all other requirements and objectives of this
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remedial action as specified by this ROD, limit the migration of existing contamination
where such migration would be of a nature that would lengthen the remedial action,
result in a greater potential health risk, or result in spreading of the contamination.
Additional definitions and exceptions with respect to this requirement are provided in
the Decision Summary.



! Any of several technologies (or combinations of those technologies), identified in the
Decision Summary shall be considered acceptable for treatment as determined in the
remedial design phase. This remedy shall attain all ARARs identified by this ROD that
pertain to any of the technologies that are actually implemented.



! For the chlorobenzene and TCE plumes, groundwater shall be injected back into the
aquifers after treatment to standards selected in this ROD. Additional specifications
are provided in the Decision Summary.



! For the benzene plume, after treatment groundwater shall be discharged after treatment
in one of the following ways as determined in the remedial design phase: (1) discharge
to the storm sewer, (2) discharge to the sanitary sewer, or (3) aquifer injection. The
discharge shall meet all ARARs identified in this ROD and any independently
applicable standards for such discharges.



! Contingent actions, as put forth in the Decision Summary, shall be implemented in the
event that the remedial action does not contain groundwater contamination within the
containment zone.



! The hydraulics of the affected groundwater aquifers, the nature, extent, fate, and
transport of contamination, and compliance with the requirements of this ROD, shall
be continually monitored in accordance with the objectives, requirements and
provisions presented in the Decision Summary.



! Existing drinking water production wells in the vicinity of the Joint Site shall be
routinely monitored for the contaminants from the Joint Site and actions shall be taken
to ensure that contamination from the Joint Site does not enter the potable water
supply, as provided in the Decision Summary.



! Additional field data shall be acquired during the remedial design phase, including
monitoring well data  from new and existing monitoring wells, well surveys, aquifer
tests, and other data as required and as specified in the Decision Summary. 



! Institutional controls are identified in Sections 11 and 13 of the Decision Summary to
reduce the potential for groundwater use in the area of contaminated groundwater 
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presently and during the course of the remedial action and to limit the potential for the
spreading of existing contamination during the course of the remedial action.



5. Statutory Determinations
The selected remedy is protective of human health and the environment. In addition, as
required by the terms of this ROD, EPA will conduct a second phase of remedial
decisionmaking for this operable unit to address unresolved uncertainty regarding whether
certain remedial actions selected in this ROD will continue to remain protective of human
health and the environment over the long term. This second phase of remedial decisionmaking
will address whether and to what degree NAPL recovery and/or NAPL immobilization shall
occur at the Montrose Chemical and Del Amo Superfund Sites. 



The selected remedy complies with Federal and State requirements that are legally applicable
or relevant and appropriate (ARARs) to the remedial action, except where such ARARs have
been waived. The waiver of certain ARARs, which are identified in Appendix B and
explained in the Decision Summary of the ROD, is justified due to technical impracticability.
This waiver applies to a specific zone of groundwater identified by the Decision Summary.



The selected remedy is cost effective and utilizes permanent solutions and alternative
treatment technology to the maximum extent practicable, and satisfies the statutory preference
for remedies that employ treatment that reduces the mobility, toxicity, or volume as a principal
element.
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Because this remedy will result in hazardous substances remaining on-site above health-based
levels, a review will be conducted within five years after commencement of the remedial
action, and again every five years subsequently for as long as hazardous substances remain
on-site, to ensure that the remedy continues to provide adequate protection of public health or
welfare or the environment. As part of these reviews, EPA shall evaluate toxicological studies
which may have been performed since the issuance of this ROD to determine whether
remedial actions selected in this ROD to address the groundwater contaminant pCBSA
remain protective of human health and the environment. This discussed in detail in the
Decision Summary of this ROD.











1On February 19, 1999, the United States Court of Appeals for the District of Columbia Circuit overturned EPA’s
final rule by which EPA had added the Del Amo Superfund Site to the Superfund National Priorities List. [Harbor Gateway
Commercial Property Owners’ Association, et al., v. U.S. EPA, 1999 U.S. App. LEXIS 2504 (D.C. Cir. 1999] Regardless of the
NPL status of the Del Amo Site, it is appropriate to continue to refer to the Del Amo Site as the “Del Amo Superfund Site”
because EPA, as the lead agency under the NCP, is continuing to undertake Superfund response actions at and with respect to
that site, due to substantial actual or threatened releases of hazardous substances which pose an imminent and substantial
endangerment to human health and the environment, and consistent with EPA’s delegated CERCLA authority and the NCP
[e.g., see 42 U.S.C. §9604(a-b); 40 C.F.R. §300.425(b)(4)].
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II.     DECISION SUMMARY
1.     Site Names and Location



This record of decision (ROD) documents and establishes the dual-site operable unit remedy
for groundwater at the Montrose Chemical and Del Amo Superfund Sites1 (Figures 1-1 and
1-2) in Los Angeles, California (near the Cities of Torrance and Carson)(See Section 4 of this
ROD for the context of this selected remedial action). The EPA CERCLIS identification
numbers for these sites are CAD008242711 and CAD029544731, respectively. These
separate, but adjacent Superfund sites have commingled groundwater contamination.
Groundwater contamination at these two sites originated primarily from (1) the former
Montrose Chemical plant and property, which manufactured the pesticide DDT between 1947
and 1982, and (2) the former Del Amo Synthetic Rubber plant and property, which operated
between 1942 and 1972. There are other sources of groundwater contamination which are
discussed in later sections of this ROD and in the remedial investigation reports. More details
are provided in the Section 2 of this ROD, in the Remedial Investigation Reports, and Section
2 of the Joint Groundwater Feasibility Study.



The “Harbor Gateway” is a half-mile-wide strip of the City of Los Angeles that extends south
from Los Angeles proper and provides the City a contiguous jurisdiction to Los Angeles
Harbor. The former Montrose Chemical and Del Amo plants were located in the Harbor
Gateway between the Cities of Torrance and Carson. The former Montrose plant property is at
20201 Normandie Avenue, lying on the west side of Normandie Avenue between Del Arno
Boulevard on the south and Francisco Street (extended) on the north. The former Del Amo
plant property lies in an area roughly bounded by Normandie, Avenue on the west, Interstate
110 on the east, 190th  Street on the north, and Del Amo boulevard on the south. The actual
former plant property boundaries can be seen on Figure 1-2. The area surrounding the former
plants contains portions of the cities of Carson, Gardena, and Torrance. A strip of land
immediately east of the former Del Amo plant, and the residential area directly south of the
former Del Amo plant, are part of unincorporated Los Angeles County. Overall, groundwater
contamination associated with these two sites has
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come to be located over an area extending more than 1.3 miles in length, but its extent differs
widely with the depth of the water-bearing unit as well as the lateral location being considered
(see Section 7 of this ROD, Summary of Site Characteristics, for discussion of distribution of
contamination and land use characteristics).
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2. Site History and Enforcement Activities



Figures 2-1, 2-2 and 2-3 show many of the features discussed in this text. Most major sources of
contamination at the former Montrose and Del Amo plant properties, as well as minor sources
between these major sources, are shown on Figure 2-3a. Areas of known or highly suspected non
aqueous phase liquids (NAPL) are shown on Figure 2-3b. Section 2 of the JGWFS (1988), the
Montrose Remedial Investigation Report (1988), and the Del Amo Groundwater Remedial
Investigation Report (1988) each contain more detail on contaminant sources. See Section 7 of
this ROD, Summary of Site Characteristics, for more details and conclusions about contaminant
distributions.



2.1 Former Montrose Chemical Corporation Plant



Montrose Chemical Corporation operated a technical grade dichloro-diphenyltrichloroethane
(DDT) pesticide manufacturing plant at 20201 S. Normandie Avenue in Los Angeles, California
from 1947 to 1982. The 13-acre former plant property lies just outside the City of Torrance, in
the Harbor Gateway (See Section 1 and Figures 1-1 and 1-2). Historical documents from the time
of the plant’s operations refer to the plant as “the Torrance plant,” and the former plant property
has a Torrance mailing address, despite the fact that it was not formally located within the
boundaries of the City of Torrance. The layout of the former Montrose plant property is depicted
in Figure 2-1.



DDT was one of the most-widely used pesticides in the world until 1972, when the use of DDT
was banned in the United States for most purposes. After 1972, Montrose continued producing
DDT at the former plant to be sold in other countries. In 1982-1983, the plant ceased operations,
was dismantled, and all buildings were razed. Since 1985 there is a temporary asphalt covering
over the former plant property, which is otherwise fenced and vacant.



During its 35 years of operation, the Montrose plant released hazardous substances, pollutants or
contaminants, into the surrounding environment, including surface soils, surface drainage and
storm water pathways, sanitary sewers, the Pacific Ocean, and groundwater. The primary raw
materials Montrose used for making the pesticide DDT were monochlorobenzene (hereafter,
“chlorobenzene”) and trichloroacetaldehyde, known as “chloral.” Montrose placed these in batch
reactors in the presence of a powerful sulfuric acid catalyst called oleum. The resulting chemical
reaction produced DDT. Chlorobenzene and DDT are two of the primary contaminants found in
the environment at the Montrose Chemical Site today. DDT does not significantly dissolve in
water but will readily dissolve in chlorobenzene. When in its pure form, chlorobenzene is a dense
non-aqueous phase liquid (DNAPL).
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An unwanted by-product of DDT manufacture at the Montrose chemical plant was the highly
water-soluble compound para-chlorobenzene sulfionic acid, or pCBSA. This compound was
created when chlorobenzene was directly sulfonated by sulfuric acid in Montrose’s operations.
To EPA’s knowledge, pCBSA occurs in industry only in connection with DDT manufacture.
There are no chronic toxicity data, and virtually no acute toxicity data for this compound.
There are no promulgated health standards for pCBSA, which is found extensively in
groundwater at the Montrose and Del Amo Superfund Sites. Additional information about
pCBSA is provided in later sections of this ROD, including Section 8, Summary of
Groundwater-Related Risks, and Section 12, Summary of Comparative Analysis of
Alternatives and Rationale for Selected Alternative.



Montrose operations included a series of trenches used to convey wastes and a waste disposal
pond (impoundment) which received wastewaters, DDT, and chlorobenzene. This pond also
received caustic liquors and acid tars. Activities at the plant caused discharges of chemicals to
the ground surface and to the waste pond. The soils under the Central Processing Area of the
former Montrose plant contain large quantities of chlorobenzene in DNAPL form, as well as
chlorobenzene dissolved in groundwater. The DNAPL occurs both above and below the water
table. Data collected during the remedial investigation suggest that this DNAPL is a primary
continuing source of groundwater contamination.



There were also periodic discharges of contamination from the Montrose plant into the storm
water pathway leading from the Montrose plant. The evolution of this pathway and the
discharges of wastes into it are described in detail in Chapter 1 of the Remedial Investigation
Report for the Montrose Superfund Site (Montrose Site RI Report) (EPA, 1998). Some of
these discharges may have resulted in standing contaminated water of significant quantity and
over sufficient time that groundwater could have become newly or additionally contaminated
by recharge from the ground surface.



Chapter 1 of the final Montrose Site RI Report gives additional details on the Montrose
operating history. Section 7 of this ROD provides a more-detailed discussion of contaminant
distribution; the most detailed description of contaminant distribution can be found in the
Montrose Site RI Report, the Del Amo, Groundwater RI Report (Dames & Moore, 1988), and
the Joint Groundwater Feasibility Study (JGWFS), Section 2 (EPA, 1998). References for
these documents are provided in Section 5 of this ROD.
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2.2 Enforcement Activities Related to the Montrose Superfund Site



In 1982, EPA conducted an inspection of the Montrose property and determined that DDT
was present in surface drainages leading from the Montrose property. In 1983, EPA and the
California Regional Water Quality Control Board issued a enforcement orders to Montrose,
requiring them to cease and desist their discharge of hazardous wastes to the storm drain and
surface water drainages. On October 15, 1984, the Montrose Superfund Site was proposed for
the National Priorities List, or NPL. The Site was listed final on the NPL on October 4, 1989.
EPA began a remedial investigation of the Montrose Chemical Site under the Comprehensive
Environmental Response, Compensation and Liability Act of 1980, as amended (CERCLA).
Montrose demolished the former plant and graded the site in 1984 and 1985 without the prior
approval of EPA. Montrose covered the entire property, except for an area in the southeastern
cover, with an asphalt cap. On February 19, 1988, EPA issued a unilateral administrative
order to Montrose requiring Montrose to cover the uncovered portion of the southeastern
portion of the site with asphalt (EPA Docket No. 88-10). Montrose ultimately complied with
this request.



On October 28, 1985, Montrose and EPA entered into an Administrative Order on Consent
(AOC) (EPA Docket No. 85-04) which obligated Montrose to perform a remedial
investigation and feasibility study (RI/FS) of the entire Montrose Chemical site. This AOC was
subsequently amended twice, once in 1987 and again in 1989. The AOC required that
Montrose evaluate the nature and extent of contamination at Montrose under EPA oversight
and subject to EPA approval, including surface and deep soils at and surrounding the former
plant site, surface soils in neighborhoods, groundwater, sanitary sewers, and surface water
pathways. It also required that Montrose perform a feasibility study, subject to EPA oversight
and approval, of alternatives for addressing the contaminants in all of these areas.



Montrose installed groundwater monitoring wells in four separate hydrostratigraphic units,
installed onsite NAPL wells, drilled and sampled from soil borings on and near the former
plant property, and performed a number of other investigation-related tasks. Montrose
generated drafts of the remedial investigation report as well as several drafts of feasibility
studies related to screening and evaluating alternatives for soils and groundwater. However,
Montrose did not modify any of these drafts adequately, nor did Montrose address EPA’s
comments on these documents sufficiently, such that EPA could approve and finalize the RI
or FS documents. In January 1998, pursuant to the provisions of the AOC, EPA took back
from Montrose the work to complete the RI Report and EPA completed it using EPA staff and
contractor resources.



See discussion below about the JGWFS for further information about enforcement activities
after the initiation of the joint remedial effort for groundwater.
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2.3 The Former Del Amo Synthetic Rubber Plant
The United States War Asets Administration (this former federal agency was succeeded by the
U.S. General Services Administration [GSA]), owned a synthetic rubber manufacturing
facility in Harbor Gateway, between the cities of Torrance and Carson, beginning in 1942. The
War Assets Administration entered into operating agreements with Shell Oil Company (Shell),
Dow Chemical Company, and several other companies, to operate the plant and to produce
synthetic rubber for the United States during World War II. In 1955, Shell purchased the
facility and began operating it directly. Shell operated the facility until 1972, at which time
operations ceased, the plant was dismantled, and the plant buildings were razed. The plant
property has been entirely redeveloped with light industrial and commercial enterprises, with
the exception of the area at the south-central border of the former plant property, which is
owned by Shell and is the location of the “Del Amo Waste Pits” (see below). The site did not
take on the name “Del Amo” until later. The former Del Arm synthetic rubber plant property
covered 270 acres, roughly 21 times the size of the neighboring Montrose plant property.



The layout of the former Del Amo plant property is depicted in Figure 2-2. The Del Arno plant
had three sub-plants within it, commonly called “plancors.” The styrene and butadiene
plancors produced styrene and butadiene, respectively, and the rubber plancor chemically
combined styrene and butadiene to make synthetic rubber. Of the three plancors, it has been
shown that the majority of the contamination (there are exceptions) is found in the area of the
former styrene plancor, in which large quantities of liquid benzene and ethylbenzene were
stored and used. Over the years of its operation, the Del Amo plant released hazardous
substances, pollutants, or contaminants into the surrounding environment. There are, at a
minimum, eleven areas at the former Del Amo plant, nine of which are in the styrene plancor,
which are under investigation as sources of benzene NAPL to the subsurface (See Figure 2-3a,
Item Nos.2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12; and also Figure 2-3b). In some of these areas,
the evidence of NAPL is conclusive because NAPL has been directly encountered. In the
other areas, the evidence of NAPL presence is very strong, but based on deduction from
indirect indicators. These areas remain under further investigation by Shell Oil Company and
Dow Chemical Company under the oversight of EPA.



All of these NAPL sources lie within or close to the distribution, or “footprint”, of the
observed groundwater contamination. The “MW-20 area,” so-named because it is near
monitoring well MW-20, lies near a former benzene storage tank of at least a half-million
gallons capacity (Item No.3 on Figure 2-3a; also shown on Figure 2-3b). South of MW-20 is a
tank farm which stored benzene and ethylbenzene (Item No. 6 on Figure 2-3a; also shown on
Figure 2-3b).



At the southern boundary of the former Del Amo plant property are the unlined “waste pits,” in
which both tarry and aqueous wastes were discharged, including wastes containing benzene,
ethylbenzene, and naphthalene (Item No. 10 on Figure 2-3a; also shown on Figure 2-3b). The
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waste pits also received surfactants which may account for unusual contaminant migration
patterns under the pits. While the pits have a thick soil cover, there is still 55,000 cubic yards
of viscous waste remaining in the pits underground. In September 1997, EPA signed a ROD
for an operable unit remedy for the waste pits. Pursuant to that selected remedy, an engineered
impervious cap complying with requirements of the Resource, Conservation and Recovery Act
(RCRA) will be constructed over the waste, which will be left in place. In addition, soil, vapor
extraction (SVE) will be performed on the soils under the waste. This remedial action is
currently in the remedial design phase.



On the eastern end of the former rubber plant lies another area with extensive benzene
contamination in soils and groundwater (Item No. 12 on Figure 2-3a; also shown on Figure
2-3b). Plant history indicates the presence of laboratories, above-ground pipelines, chemical
storage and processing areas, and wastewater treatment areas. All of these have been the
subject of the Superfund remedial investigation effort, and some remain under investigation.
Enough information is known, however, to select the remedial actions set out in the ROD for
groundwater.



In the southeastern area of the former Del Amo plant site, directly east of the waste pits, is
another area with confirmed benzene NAPL contamination (Item No. 11 on Figure 2-3a; also
shown on Figure 2-3b). The source of this benzene is not immediately apparent, though there
was a major pipeline in this area while the plant was in operation.



2.4 Enforcement Activities Related to the Del Amo Superfund Site



On May 7, 1992, EPA, Shell Oil Company (Shell), and Dow Chemical Corporation (Dow)
entered into an Administrative Order on Consent (AOC) (EPA Docket No. 92-13) which
required Shell and Dow, acting as “the Del Amo Respondents,” to perform a remedial
investigation and feasibility study for the Del Amo site, including the entire 270-acre former
plant site. Among the requirements of this AOC was that the Del Amo Respondents perform a
2-phase remedial investigation, a feasibility study, and several focused investigations,
including the NAPL near well MW-20, as well as a focused investigation/feasibility study for
the Del Amo Waste Pits. To date the Del Amo Respondents have produced a draft Phase I
remedial investigation report, a final groundwater remedial investigation report (see below), a
final focused feasibility study for the waste pits area, a series of reports and documents related
to its investigation of the NAPL at MW-20 and a pilot NAPL hydraulic extraction test
(treatability study) for that area, a report on NAPL near monitoring well P-1 and the
transmission pipelines, and numerous other satellite documents. The Phase 1 RI report was
never finalized by the Respondents, with the agreement that EPA’s comments on that
document would be addressed in the final RI and that the draft Phase I RI would not be
referenced. Phase II work is now in progress.











Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page 2-6



Montrose Chemical and Del Amo Superfund Sites March 1999



When the joint groundwater work was initiated, EPA acknowledged that a separate remedial
investigation report would be needed for the Del Amo Site which addressed groundwater only,
while all remaining aspects of the remedial investigation would need to be documented in a
separate report which would be issued later. The Del Amo Respondents voluntarily agreed to
produce a “Del Amo Groundwater Remedial Investigation Report,” which was completed to
EPA’s satisfaction in May of 1998.



2.5 Enforcement History Related to the
Joint Groundwater Remedial Effort



Because the investigation of the Montrose Chemical Site had begun earlier than that for the
Del Amo Site, originally there had been insufficient data to determine (1) the degree to which
groundwater contamination from the Montrose and Del Amo Sites were commingled, and (2)
the degree to which contamination from the Montrose Chemical Site might be affected by
remedial actions that were being considered in feasibility studies for groundwater at the
Montrose Chemical Site. The Montrose remedial investigation had identified the existence of
extensive Del Amo-related groundwater contamination, but initially the remedial investigation
at the Del Amo Site had not progressed to the point that this contamination was adequately
defined. Accordingly, EPA considered selecting limited interim groundwater remedies for the
Montrose Chemical Site until these factors could be resolved.



However, by late 1995, sufficient data had been obtained from the Del Amo groundwater
investigation to determine that (1) the groundwater contamination from the two sites was
commingled, and (2) the evaluation of remedial alternatives related to groundwater
contamination at one site was inseparable from the same evaluation at the other site.
Groundwater contamination at both sites had to be considered together in order to properly
evaluate and select groundwater alternatives for the two sites (See Section 4, Context, Scope
and Role of the Remedial action, in this ROD).



In late 1995 and early 1996, EPA informed and opened a dialogue with Montrose Chemical
and the Del Amo Respondents (Shell Oil Company and Dow Chemical Company) that EPA
intended to unite the remedial selection processes with respect to groundwater, thereby
leading to a single feasibility study and a dual-site groundwater ROD. EPA initiated a process
to generate a single feasibility study, called a Joint Groundwater Feasibility Study (JGWFS) to
provide analysis for this ROD. While the separate AOC documents did not directly discuss a
JGWFS, the parties agreed to proceed with the joint work as envisioned by EPA on a
voluntary basis.



In March of 1996, a joint groundwater modeling effort was initiated. This technical effort was
intensely overseen by EPA and was carried out by technical consultants to both parties. A series
of meetings occurred from one to three times per month for six months in which a sophisticated
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Groundwater flow and contaminant transport model was developed. The model was run and
results compiled in late 1996. Summary details, results, and limitations of this model are
discussed in a later section of this document. Those wishing technical or complete detail are
referred to the Joint Groundwater Feasibility Study (EPA, 1998).



While the draft JGWFS was due on March 10, 1997, the joint parties did not submit the draft
document to EPA until May 20, 1997. Upon reviewing this document, EPA found it highly
deficient and misleading in numerous respects (See A.R. No. 4742; EPA DCN 0639-03730).
EPA formally took over the work to complete the JGWFS on August 14, 1997. EPA found
that while the modeling effort was technically sound and usable, the draft JGWFS report
required wholesale revision. EPA took over the work and rewrote the JGWFS, and released
the public comment draft on June 26, 1998. The JGWFS is considered final with the issuance
of this ROD.



In January, 1998, EPA took over the effort to complete the Montrose Site RI Report after
Montrose did not produce an acceptable draft after almost a decade of multiple iterations of
Montrose drafts and comments by EPA. EPA completed its revision to this draft document on
June 26, 1998. This was referred to as the “Public Comment Draft.”



The Del Amo Respondents completed the Groundwater Remedial Investigation Report
pertaining to the Del Amo Site on May 18, 1998, in accordance with EPA’s comments and
EPA has approved that document.



Both Montrose Chemical and the Del Amo Respondents completed the Joint Groundwater
Risk Assessment in accordance with EPA comments in February, 1998. This document was
approved by EPA as amended by EPA’s Supplement to Joint Groundwater Risk Assessment
(EPA, 1988).



2.6 Contaminant Sources Other Than the
Montrose Chemical and Del Amo Plants



Within the Joint Site (See Section 6 for formal definition of Joint Site), there are several actual
or potential sources of benzene and chlorinated solvents in addition to the former Montrose
Chemical plant and former Del Amo plant. Montrose Chemical is the only known source of
chlorobenzene, DDT, and pCBSA to groundwater at the Joint Site. As part of the Joint Site,
these sources are by definition either entirely within the current area of groundwater
contamination from the Montrose Chemical and Del Amo Sites, partly within it, or sufficiently
close that contamination will have to be addressed as part of the remedial action selected in
this ROD (See Section 6 of this ROD for definition of the term, “Joint Site.”). This section is
intended for the purposes of providing background and does not necessarily identify all such
sources. The sources are listed below with the likely primary contributing contaminant in
parentheses (). Other contaminants may also be present in each case, as identified by Section 7 of
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this ROD and the remedial investigation reports for this remedial action, as referenced in
Section 5 of this ROD.



• Petroleum transmission pipelines (benzene) . A series of petroleum transmission
pipelines, unrelated to the former Montrose and Del Amo plants, have been and still
are used to transfer petroleum products from the port to the refineries in the area
(Figure 2-3a, Items “K,” “M,” and “N”). There are several locations directly under
these pipelines where groundwater concentrations are indicative of the likely presence
of benzene NAPL and which may be related to these pipelines. The pipelines occur in
separate bundles. Most of these bundles run in an east-west direction just south of both
the former Montrose Chemical and Del Amo plant properties. One suspect location
along this pipeline is south of Montrose along the pipeline, and east of the Jones
Chemicals facility (See below for discussion of Jones). Another bundle is a feeder line
that runs in a north-south direction into the east-west transmission line, parallel to
Berendo Avenue south of the former Del Amo plant. Petroleum NAPL containing
benzene has been directly observed along this feeder line near historical groundwater
monitoring well P-1.



• Stauffer Chemical (benzene). A potential source of benzene in groundwater near the
former Montrose plant is Stauffer Chemical, which historically operated a chemical
plant on the Montrose property that manufactured benzene hexachloride (BHC),
another pesticide. BHC manufacture requires benzene as a feedstock. In the process,
benzene is chlorinated to form BHC. The gamma isomer of BHC is known as lindane.



• Montrose (benzene). A potential source of benzene in groundwater near the former
Montrose plant is the benzene that occurred in raw chlorobenzene, most likely at a rate
of less than 1%. Because of the copious quantities of chlorobenzene released, this
could account for some of the benzene contamination in groundwater.



• The Jones Chemicals, Inc. plant (TCE, PCE, DCF and benzene). This plant
manufactures bleach and sells other chemical products in bulk and has been in
operation immediately south of the former Montrose plant since the mid-1950s (Items
“J” and “L” on Figure 2-3a). Based on investigations by EPA and the State of
California, Jones Chemicals, Inc. is known to have discharged chlorinated solvents to a
dry well on their property. Likewise, there are fuel tanks which may have leaked
petroleum products into the subsurface. Jones also stored PCE on its property in bulk,
packaged PCE in drums, and sold PCE for a number of years. Jones also operated a
drum washing facility which was also a likely source of chlorinated aliphatic solvents
released to the subsurface.



• Solvent-handling Facilities (TCE, PCE) There are facilities near 196th Street at the
western border of the former Del Amo plant which have handled chlorinated solvents and
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have soils with significant concentrations of these solvents (Item No. 2 on Figure 2-3a;
also shown on Figure 2-3b). The operations at these facilities occurred or continue to
occur subsequent to the closure of the Del Amo plant.



































Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page 3-1



Montrose Chemical and Del Amo Superfund Sites March 1999



 3. Highlights of Community Involvement Activities



3.1 Communities and General Community Involvement



A community relations plan was developed and issued by EPA in July of 1985 (EPA DCN
0639-00482). EPA issued an updated community relations plan in November of 1996 (EPA
DCN 0639-02277). These plans were issued in accordance with EPA guidance to facilitate the
Community involvement with respect to all Superfund actions for the Montrose Chemical and
Del Amo Sites. This plan has been followed by EPA with respect to general community
involvement as work at the two sites has proceeded over more than a decade.



EPA has maintained a mailing list database, which is updated on a continuous basis, and has
issued fact sheets to persons and business entities on this mailing list throughout the
Superfund project, which began for the Montrose Chemical Superfund site in 1983 and for the
Del Amo Superfund site in 1991. As discussed earlier in this ROD, there are many aspects of
the Montrose Chemical and Del Amo Superfund sites which are undergoing separate
investigation and cleanup actions; groundwater is one of these actions and is being addressed
in a dual-site manner. Beginning in 1983 and onward, EPA issued fact sheets to the mailing
list and to any parties interested in the Superfund sites, addressing either some or all of the
various actions and investigations underway. Groundwater was among these actions and
investigations. These fact sheets provided the public with historical and up-to-date data and
information about the sites and EPA's approach to the sites. They also encouraged the public
to approach EPA with any concerns and comments they may have, and gave an opportunity to
add or remove names from the mailing list.



During the period 1983 to 1993, community interest in these sites was modest. In 1993, fill
material contaminated with DDT was found in residential yards along 204th Street, which were
immediately adjacent to the former Del Amo waste pits. A community group, the Del Amo
Action Committee, was formed at that time. Over time, this group took up the broader issues
of health concerns and possible contamination throughout the wider neighborhood. Other
groups and individuals with other interests and positions also existed in the community near
the Montrose Chemical and Del Amo sites. Beginning in 1994, to address issues associated
with the temporary relocation of some neighborhood residents and other concerns in the
neighborhood, EPA substantially increased its community relations effort, including meetings
and workshops monthly and as often as weekly, numerous fact sheets, special hot-lines, and
media relations.



Although a majority of community involvement since 1994 has been focused on actions related to
neighborhoods and neighborhood soils, EPA often "piggybacked" on these efforts (meetings, fact
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sheets, etc.) to provide the community with reports on progress, data, and changes in approach
with respect to the groundwater investigation and feasibility study.



In 1997, members of the community, the Del Amo Action Community, the EPA, agencies of
the State of California, and many local agencies, formed a group called the Montrose and Del
Amo Neighborhood Partners, which now meets regularly. EPA provides information to this
group on groundwater and has received feedback on concerns related to groundwater.



3.2 Information Repository
EPA has maintained an information repository at the Torrance and Carson public libraries
with hard copies of selected critical documents related to the investigation and response
actions for the Montrose Chemical Superfund site and the Del Amo Superfund site. This
repository contains the administrative record for the remedial action selected by this ROD.



3.3 Community Involvement Activities
Specific to the Proposed Plan for the
Groundwater Remedial Action Selected by this ROD



On April 17, 1997, EPA held an informational workshop about groundwater geared to the
segment of the community without substantial scientific background. EPA advertised the
meeting via a flyer sent out on our mailing list. The EPA remedial project manager (RPM) and
community involvement coordinator (CIC) used a computer-generated slide show, various
demonstration aids, and a groundwater model as visual aids to explain: (1) the nature and
operational history of the sites, (2) what groundwater is and how water moves in aquifers and
aquitards, (3) the extent of contamination in each aquifer at the Joint Site1, (4) what
non-aqueous phase liquids are and how they behave, (5) why some of the groundwater cannot
be cleaned up fully, (6) the approach of using a NAPL isolation zone and restoring
groundwater outside that zone, (7) the concept of intrinsic biodegradation, (8) the concept of
groundwater pumping for containment or for full cleanup, and (9) some possible types of
generalized actions EPA might take to address the groundwater. This meeting took place prior
to the release of the Joint Groundwater Feasibility Study and was designed to be a primer to
help people understand the proposed plan when it was issued. Approximately 50 people
attended. EPA answered questions of the community during this workshop and fielded
concerns to take back into the remedy development process.



In May 1998, the CIC approached both the Del Amo & Montrose Partnership as well as the
Del Amo Land Use Community Advisory Panel and offered to provide them with additional
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workshops or briefings on EPA's proposed groundwater remedy prior to the Dual Site
Proposed Plan Public Meeting. Neither group accepted our offer, preferring to participate at
the public meeting instead.



On June 26, 1998, EPA released two versions of the Proposed Plan; Dual Site Groundwater
Operable Unit, Montrose and Del Amo Superfund Sites. Both versions of the plan were made
available in English and Spanish. One version, the general fact sheet version, was less
technical and was targeted primarily at the average person. The technical and expanded
version was more technical in its terminology and analysis, was much longer, and was aimed
primarily at the technical community. Each version was written to serve as a stand-alone
document. Any person could receive either or both versions, in either language, upon request.
The following activities accompanied this release:



! The general fact sheet version was sent to the mailing list of approximately 1900
individuals, and informed them about how to receive a copy of the technical and
expanded version of the proposed plan ff desired;



! The general fact sheet version was made available to anyone else who requested a
copy;



! The general fact sheet version was posted on the Del Amo/Montrose web site; (URL:
http://www.epa.gov/region09/waste)



! The technical and expanded version was sent to the Montrose/Del Amo Neighborhood
Partners, potentially responsible parties, their attorneys and representatives, and anyone
who requested a copy;



! The availability of the fact sheet and the administrative record file, and the
commencement, date and duration of the public comment period, were published in a
local newspaper announcement; and



! A press release was issued announcing EPA's proposal, the availability of the proposed
plan and administrative record file, and the commencement and duration of the public
comment period.



On July 1, 1998, the administrative record file for the Dual Site Groundwater Operable Unit
was made available in the Torrance and Carson public libraries, on microfilm. Selected
critical documents, including the remedial investigation reports, the Joint Groundwater
Feasibility Study (JGWFS), the Joint Groundwater Risk Assessment, and EPA's supplement to
the risk assessment were made available in hard copy in the libraries.
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On July 2, 1998, EPA opened a formal public comment period on the proposed plan and
administrative record file. The original notice provided that the comment period would have a
duration of 30 days and close on July 31, 1998. Subsequently, in response to requests by
members of the public, EPA extended the public comment period by an additional 30 days, to
August 30, 1998. An announcement of this change was placed in the same local newspaper
which carried the original announcement. The public comment period spanned a total of 60
days. Because August 30 fell on a Sunday, EPA considered comments that were received or
postmarked on or before Monday, August 31, 1998.



A formal public meeting on EPA's proposed plan and administrative record file was held
during the afternoon on Saturday, July 25, 1998 at the Torrance Holiday Inn on Vermont
Street. EPA presented an in-depth presentation about groundwater and EPA's proposal, using
computer graphics and slides, and a highly sophisticated model with dye representing
contaminants under the ground. EPA summarized the problems posed by the two sites. The
information provided in the April 17, 1997 workshop was largely repeated and expanded
upon. EPA answered the public's questions during and after this presentation. The EPA
presentation was followed by a formal comment period. Both EPA's presentation, the
questions and answers, and the formal comment period were transcribed by a court reporter.
Approximately 35 people attended, including representatives of Del Amo Action Committee,
the Del Amo Land Community Advisory Panel, local businesses, and other members of the
general public. Comments read into the record during the formal comment portion of the
public meeting were addressed by EPA prior to issuance of this ROD. EPA's responses can be
found in the response summary.
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4. Context, Scope and Role of the Remedial Action



This operable unit remedy addresses cleanup of contaminated groundwater and the containment
of dissolved phase contamination surrounding non-aqueous phase liquids (NAPL), with respect to
both the Montrose Chemical and the Del Amo Superfund Sites.1 EPA refers to this action as a
dual-site operable unit remedy. The term “dual site” refers to its application to two Superfund
sites within a single ROD. As an operable unit remedy, this remedy addresses only a specific
portion of all contamination at the Montrose Chemical and Del Amo Superfund Sites. Overall site
remedies will, and other operable unit remedies may, be selected for each of the sites. Subsequent
amendments to this ROD may be on either a dual-site or site-specific basis, as determined
appropriate by EPA.



This ROD establishes remedial actions and standards that differ among various areas of
groundwater within the Montrose and Del Amo Sites. The ROD defines these areas both laterally
and with depth (i.e. 3-dimensionally) within the system of hydrostratigraphic units present at the
Joint Site2. This is because (1) the nature and extent of NAPL contamination has made it
necessary to address contaminated groundwater that is near NAPL differently than contaminated
groundwater at a greater distance from NAPL, and (2) there are physical differences among the
various areas of dissolved phase contamination within the overall contaminant distribution that
justify differing goals and actions. The details of these distinctions are summarized later in this
ROD.



This ROD contains multiple specialized issues and approaches which require substantial
discussion. As just mentioned, the ROD utilizes a dual-site approach, and selects differing actions
for multiple areas of groundwater. In addition, this ROD 1) reflects only the first of two phases of
remedy decisionmaking with respect to this operable unit, 2) includes a waiver of certain
applicable or relevant and appropriate requirements based on technical impracticability for a
defined area of groundwater, and 3) relies on more than one general response action (both
intrinsic biodegradation, a form of natural attenuation, as well as hydraulic extraction and
treatment) to meet remedial objectives. This section places these factors and the remedial
approach being used into context so as to define the scope of the remedial action clearly and
provide a contextual backdrop for the other sections of this document.
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4.1 Dual-Site Basis and Approach



The groundwater contamination from the Montrose Chemical and Del Amo Superfund Sites has
partially commingled, or merged. Originally, EPA oversaw separate remedial investigations and
feasibility studies for groundwater at the two sites. However, EPA has found that factors and
considerations related to evaluation of remedial alternatives and implementation of remedial
actions for groundwater at these sites is inextricably related. Remedial actions taken for
groundwater at one site will, to some extent, affect remedial actions taken at the other site, either
by affecting the type of action taken or the manner in which the action is implemented, or both.



The groundwater contamination at these two sites presents as one interrelated technical problem.
This is not to say that there are not technical distinctions worth identifying and considering
between the Montrose and Del Amo Sites with respect to groundwater contamination and these
have been considered by EPA, as appropriate. However, it is appropriate to frame a single remedy
selection process for groundwater at the two sites. The nature and extent of contamination and
the nature of the EPA Superfund remedy selection process lead to the following conclusions:



1. The implications of possible remedial actions for one site must be viewed in the context of
those being considered for the other site;



2. The remedial actions for both sites must be mutually consistent; and



3. The nine remedy selection criteria in the National Contingency Plan (NCP) must not be
evaluated in terms of either site alone, but in relation to the groundwater contamination
from both sites as a whole.



As an example, a principal goal of the JGWFS was to evaluate the degree to which groundwater
contamination at either site may be adversely moved by remedial actions being considered for the
groundwater contamination at the other site. Likewise, consideration was given to whether taking
certain actions for one site might affect the range or latitude of options for, or the efficacy of,
addressing the other site. Such factors had to be considered together, both in time and within a
single vehicle.



As another example, objectives strongly valued at one site, such as cleaning up more quickly
and/or keeping existing contamination contained, bring about consideration of actions at the other
site, or make sonic results at the other site more acceptable than they would otherwise be when
considered alone. A balancing among the “site-specific” objectives is required.
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Attempts to separate evaluations of remedial alternatives independently “by site” would have
become artificial and awkward. The likely result of such an effort would have been two largely
redundant and duplicative remedy selection processes, each with a set of reports straining to
confine its evaluation of criteria within the sphere relating to one site, when the considerations
needed cross site boundaries and pertain to the interrelated dual site. Such an approach also
would have presented the formidable administrative risk of being either technically or
administratively inconsistent and making the remedy selection process muddled or
incomprehensible to the public.



Accordingly, EPA has employed a unified process of evaluation, public comment, and remedy
selection to apply to this groundwater operable unit at both sites. Using a unified approach has:
(1) provided for technical consistency and completeness, (2) minimized and simplified the
administrative process of remedy selection, and (3) facilitated public understanding and the ability
of the public to comment on the remedy when it was proposed to the public.



4.2 Site-Wide Context of This Operable Unit
Table 4-1 shows the contaminated media affected by each of the Superfund sites. The operable
unit remedy selected in this ROD addresses only groundwater and NAPL, the first two items
under each site in Table 4-1. EPA is conducting separate investigations and planning separate
remedy selection processes for the other affected media at these sites, as shown in Table 4- 1. The
other affected media, and the activities being undertaken to address them, are not covered by this
document or this remedy. The interim provisions of an operable unit ROD for the Del Amo Waste
Pits, issued September 5, 1997, are finalized by this ROD.



4.3 The Problem Posed by NAPL at the Joint Site
The presence of NAPL contamination at both the Montrose and Del Amo sites strongly influences
(1) the nature and scope of this remedy, (2) the remedial approach used in all remedial alternatives
considered, and (3) the evaluation of alternatives. While more information is provided on NAPL
and its distribution in later sections, a discussion is provided here to establish how NAPL relates
to these contextual aspects.



At most sites where it occurs, contamination in groundwater is present in one of three forms: (1)
dissolved in the water, called the dissolved phase; (2) adsorbed to soil particles, called the sorbed
phase; and (3) as non aqueous phase liquid, called the residual phase or NAPL phase.
Contaminant mass can be transferred among these three phases as subsurface conditions change.
Generally speaking, NAPL is the presence of the pure, undissolved form of a chemical which is a
liquid at standard temperature and pressure and which has a low enough water solubility that it is
significantly immiscible with water and can exist as a separate phase when present in water. The
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term “NAPL” does not refer to the chemical content of a substance but rather to its form. Many
chemicals and mixtures of chemicals display NAPL properties but their chemical composition can
only be resolved with site-specific sampling and analysis.



NAPL is usually associated with one or more of the following characteristics: (1) high interfacial
tension with the water phase; (2) a density difference with the water phase; (3) movement that is
dominated more by the relative saturations of NAPL/water/air, buoyancy forces, gravity and
capillary pressures, rather than by hydraulic gradients, and (4) heightened viscosity. However, it is
important to note that there are many chemicals for which the NAPL form is not highly viscous.
An example of this is chlorinated aliphatic solvents. NAPL that has density less than the density of
water is called “light non-aqueous phase liquid,” or “LNAPL,” and NAPL with density greater
than that of water is called “dense non-aqueous phase liquid,” or “DNAPL.”



EPA’s experience at Superfund sites is that NAPL often creates serious challenges for remedial
efforts. This is because, on the one hand, it dissolves into groundwater and causes high
concentrations of contaminants (up to the solubility limit) in groundwater; yet, on the other hand,
complete dissolution of NAPL takes a very long period of time, and it cannot be easily flushed
and removed from the aquifer. It can be exceedingly difficult to determine with a significant or
reasonable degree of certainty: (1) the location of NAPL at a site, (2) the distribution of NAPL,
(3) the total NAPL mass, and (4) the lowest elevation in the subsurface at which NAPL occurs
“bottom of the NAPL-contaminated zone”). NAPL can remain in the soils indefinitely, either
above or below the water table, where it continually dissolves, either directly into groundwater, or
into soil moisture which percolates into groundwater. In this way, NAPL represents a continuing
and often recalcitrant source of dissolved phase contaminants into groundwater. Once in
groundwater, the movement of the dissolved contaminants is controlled by the processes of
advection, dispersion, retardation, and degradation. Figure 4-1 provides a simple depiction of this
process. In order to clean groundwater when a NAPL source is present, the NAPL must either be
removed, destroyed, or isolated; otherwise, continuing dissolution from the NAPL will
re-contaminate groundwater which has been cleaned.



NAPL is present in many areas in the subsurface at the Montrose and Del Amo Sites, surrounded
by larger areas of dissolved-phase contamination in groundwater. At these sites, NAPL is present
under conditions such that it is technically impracticable with existing technologies to remove
enough NAPL to reduce groundwater concentrations to health-based standards at all points in the
groundwater plume. Attaining groundwater standards in the midst of the NAPL-impacted areas
would require virtually complete elimination of the NAPL from the ground, which EPA has
determined to be technically impracticable. This is further discussed and supported in Section 10
of this ROD.
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4.4 Use of a Containment Zone for NAPL



This operable unit remedy isolates the NAPL within a containment zone.3 The containment zone
includes both NAPL and some dissolved phase contamination surrounding the NAPL. Dissolved
phase contaminants within the containment zone will be prevented from escaping the contaminant
zone by the remedial actions selected by this ROD. These actions thereby isolate the NAPL and
the dissolved phase contamination inside the containment zone, from the dissolved phase
contamination and clean groundwater outside the containment zone. The size of the containment
zone is limited in size based on technical principles (discussed in Section 10 of this ROD and
Appendix E of the JGWFS).



NAPL dissolution continues to occur within the containment zone, therefore, concentrations of
contaminants within the contairunent zone cannot be appreciably reduced; the containment zone
must be contained indefinitely. However, once the containment zone is established, the dissolved
phase contamination outside the containment zone can be cleaned up to health-based standards
because NAPL dissolution no longer effects the groundwater outside the containment zone. All
alternatives that EPA considered prior to selecting this remedy (except for the No Action
Alternative) assumed that NAPL was isolated within a containment zone in this way. This concept
is depicted in Figure 4-2.



Two means are utilized within this ROD for achieving containment of dissolved phase
contaminants within the containment zone: (1) hydraulic extraction and treatment, and (2) reliance
on intrinsic biodegradation. The application of these means vary depending on the area of
groundwater being addressed. This is further discussed in Sections 11 and 12 of this ROD with
Sections 7, 9 and 10 providing significant supporting information.



4.5 Two Phases of Remedy Selection to Address
Groundwater and NAPL



This operable unit remedy represents the first of two phases of remedy selection that will address
groundwater and NAPL at these sites. This first phase establishes a containment zone and
addresses dissolved phase contamination. More specifically, this phase:
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(1) Contains dissolved phase contaminants in groundwater surrounding the NAPL in a
containment zone, thereby isolating the NAPL principal threat and the contaminated
groundwater immediately surrounding it from the groundwater outside the containment
zone; and



(2) Outside the containment zone, reduces dissolved phase concentrations of contaminants in
groundwater to health-based standards and in accordance with the specifications in this
ROD.



The second phase of remedial selection for this operable unit will address whether and to what
degree NAPL Recovery and/or NAPL immobilization shall occur at the Montrose and Del Amo
Sites. This distinction between the two phases is further described as follows.



It is important to make certain distinctions between the dissolved phase and the NAPL phase in
order to put the two phases of remedial selection into context. While it addresses NAPL by
isolating it within an area of groundwater, this first phase remedial action does not address NAPL
recovery, which refers to removing the NAPL itself from the ground. The action selected by this
ROD, therefore, does not significantly affect the mass of NAPL remaining in the ground.



Also, the actions selected in this ROD prevent the migration of dissolved phase contaminants in
the water surrounding the NAPL, but do not prevent the migration of the NAPL phase itself.
While this ROD requires that the remedial action be designed to prevent or limit inducing the
movement of NAPL, a certain degree of NAPL movement may occur naturally. EPA has
determined that this remedy is protective of human health and the environment. However, the
potential for movement of the NAPL phase itself in the future, as well as the lingering mass of
NAPL, creates uncertainty with respect to the long-term effectiveness of the remedial actions
selected in this ROD, and the ability of those actions to maintain protectiveness of human health
and the environment over the long term. To address these uncertainties, EPA is performing a
second phase of remedial decisionmaking for this groundwater operable unit.



Some degree of NAPL recovery and/or immobilization of NAPL would likely enhance the long-
term effectiveness and certainty of long-term protectiveness of the first phase remedial actions
selected by this ROD. When NAPL is recovered from the ground, its mass and saturation are
reduced. In principle, this can (1) reduce the amount of time that the containment zone must be
maintained, (2) reduce the potential for NAPL to move naturally either vertically or laterally, and
(3) increase the long-term certainty that the remedial action will be protective of human health and
remain effective. In addition to technologies which physically remove NAPL, there are other
technologies which, while not removing NAPL from the ground, may reduce its mobility in place,
thereby immobilizing it. Evaluations of the potential for NAPL recovery or immobilization to be











Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page 4-7



Montrose Chemical and Del Amo Superfund Sites February 1999



effective are underway but have not been completed specifically with respect to the Montrose
Chemical and Del Amo Sites.



Whether and to what degree NAPL recovery and/or NAPL immobilization should occur at the
Montrose Chemical and Del Arno Superfund sites will be determined in a separate but related
second-phase remedial selection process. As of the date of this ROD, EPA is presently overseeing
separate feasibility studies (one for the Montrose Chemical Site, and another for the Del Amo
Site) that are examining the feasibility of various NAPL recovery and immobilization alternatives.
If EPA determines that an additional remedial action is necessary, EPA will select the second
phase remedial actions in an amendment to this ROD. EPA may issue such an amendment, if any,
as a stand-alone document or within the framework of another ROD for the Montrose and Del
Amo Site, including final site-wide ROD(s) which may be issued.



Performance of the second phase remedial selection process for this operable unit is authorized by
and consistent with the NCP provision at 40 C.F.R. 300.430(f)(5)(iii)(D) which provides that the
ROD shall:



...When appropriate, provide. a commitment for further analysis and selection of long-term response
measures within an appropriate time frame.



The second phase is also in accordance with the Guidance for Evaluating the Technical
Impracticability of Groundwater Restoration  [EPA OSWER Directive 9234.2-25, October
1993], which directs that when waivers of applicable or relevant and appropriate requirements
(ARARS) are issued based on technical impracticability in groundwater remedies, EPA should
demonstrate:



... that contamination sources [in the case of the Joint Site, the NAPL sources] have
 been identified and have been, or will be, removed and contained to the extent practicable [Section
 4.3].



This ROD makes no determination or specification as to NAPL recovery or immobilization, or the
feasibility of these actions at these sites, other than to determine that enough NAPL cannot be
recovered with existing technologies to reduce contaminant concentrations to drinking water
standards at all points in the contamiriant distribution (this is further discussed in Section 10 of
this ROD).



Both the remedial actions selected in this ROD, and any remedial actions for NAPL recovery or
immobilization that may be selected by EPA in ROD amendments subsequently, may be necessary
to fully address the principal groundwater-related threat. However, because it will be technically
impracticable to recover enough NAPL to reduce groundwater concentrations to drinking water
standards in the containment zone, the remedial actions selected in this ROD to isolate the NAPL
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will be necessary regardless of the degree of NAPL recovery or immobilization ultimately
selected in the second phase. Because of this, and because the process of evaluating alternatives
for NAPL recovery or immobilization is not yet completed, EPA is proceeding with the selection
of this remedial action in advance of the completion of the remedy selection process where NAPL
recovery and/or immobilization will be addressed.



4.6  Finalization off Del Amo Waste Pits ROD



This ROD finalizes the provisions of the Del Amo Waste Pit remedy that EPA had designated as
interim when it issued its ROD for that remedy in 1997. Specifications and details related to this
are discussed in Sections 12 and 13 of this ROD.











Table 4-1
Affected Media at the Montrose Chemical and Del Amo Superfund Sites



Record of Decision for Dual Site Groundwater Operable Unit
Montrose Chemical and Del Amo Superfund Sites



MONTROSE CHEMICAL
SUPERFUND SITE



DEL AMO
SUPERFUND SITE



Groundwater Groundwater



NAPL NAPL



Surface soils on and
near the original plant property



Surface Soils on the original plant property



Sediments in existing storm water pathways Indoor air in businesses



Sediments and soils in neighborhoods
contaminated by DDT due to historical 
surface water pathways and/or aerial
dispersion



Del Amo Waste Pits area (separate interim ROD
finalized by this ROD)



Sediments in the sanitary sewer system



DDT-contaminated fill in a neighborhood



DDT-contaminated sediments
on the Pacific Ocean floor























Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page 5-1



Montrose Chemical and Del Amo Superfund Sites March 1999



5. Major Documents



The documents that EPA considered in selecting this remedy appear in EPA's administrative
record for this remedy which contains more than 6000 documents and is available at the Torrance
and Carson public libraries and at EPA's Region IX Offices in San Francisco. Various documents
are also available at the State Department of Toxic Substances Control in Cypress. The following
seven documents are required by the NCP and are of particular importance to the remedy selected
by this ROD:



1. Final Remedial Investigation Report for the Montrose Site, Los Angeles, California;
May 18, 1998; originally prepared by Montrose Chemical Corporation of California and
Revised by U.S. Environmental Protection Agency, Region IX. 2 volumes.



2. Final Groundwater Remedial Investigation Report; Del Amo Study Area; May 15, 1998;
prepared by Dames & Moore for the Shell Oil Company and The Dow Chemical
Company. 3 volumes.



3. Final Joint Groundwater Feasibility Studyfor the Montrose and Del Amo, Sites; Los
Angeles, California; May 19, 1998; prepared by CH2M Hill for the U.S. Environmental
Protection Agency, Region IX. 1 volume.



4. Joint Groundwater Risk Assessment, Montrose and Del Amo, Sites, Los Angeles County,
California; February 1998; prepared by McLaren Hart for the Montrose Chemical
Corporation, and Dames & Moore for the Shell Oil Company and The Dow Chemical
Company. 1 volume.



5. Supplement to the Joint Groundwater Risk Assessmentfor the Montrose and Del Amo
Sites, Los Angeles, California; May 18, 1998; prepared by CH2M Hill for the U.S.
Environmental Protection Agency, Region IX 1 volume.



6. Fact Sheet. Montrose and Del Amo Superfund Sites: EPA Proposes Groundwater
Cleanup Plan; (General Fact Sheet Version); June 1998 by the United States
Environmental Protection Agency Region IX. 14 pages.



7. Remedy Proposed Plan for Dual Site Groundwater Operable Unit, Montrose and Del
Amo Superfund Sites, Technical and Expanded Version; June 1998 by the United States
Environmental Protection Agency Region IX 47 pages plus graphics.



All of these documents appear in EPA's administrative record for this remedy.
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6. Definition of the Term “Joint Site”



The National Contingency Plan (NCP), the regulation governing the Superfund Program, defines
“on site” at 40 C.F.R. §300.5 as:



"...the areal extent of contamination and all suitable areas in very close proximity to the
contamination necessary for implementation of the response action. "



The boundary of a Superfund site occurs at the limits of the areal extent to which contamination
has come to be located. Knowledge of this boundary changes as remedial investigations reveal
additional areal extent that is contaminated, or as the contamination spreads. It usually is not
possible to know with complete certainty all places where contamination has come to be located,
even at the conclusion of the remedial investigation, and so in turn the site boundary cannot be
known with complete certainty. What is considered the boundary of a site is not static but changes
as the knowledge about the extent of contamination changes.



This ROD does not make formal determinations as to the boundaries of the Montrose Chemical
Superfund Site nor the Del Amo Superfund Site. Again in accordance with the above definition,
each "site" is neither congruent with nor confined by the boundaries of any specific property with
which the former Montrose Chemical plant or the former Del Amo plant were associated.



In the case of this remedy, several factors gave rise to the need for EPA to define a term to refer,
in concept and by convention; to the area to which the remedy selected by this ROD is assumed to
apply:



• As discussed, this ROD is addressing the contamination from the two sites as a single
technical problem.



• For convenience and simplicity a shorthand term was needed to encompass the lengthy
and awkward reference to groundwater at "the Montrose Chemical and Del Amo
Superfund Sites."



• The Montrose and Del Amo Sites he in an industrial area where other sources of
groundwater contamination exist. Some of these other sources will be directly affected by
this proposed remedial action, others will not. There needed to be a conceptual (as
opposed to absolute) basis for determining how the remedial action selected by this ROD
applies to some of these areas and not to others
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• This ROD defines several areas of contaminated groundwater within the Montrose
Chemical and Del Amo Superfund sites, to which differing requirements shall apply
(e.g. ARAR waivers, containment only, full cleanup, etc.). All such areas occur by
definition within the union of the two Superfund sites, and a conceptual basis for this
region was needed.



Because of these factors, this ROD does not refer to either site individually unless specifically
mentioned. Rather, the ROD uses the term Joint Site to refer to the area within which the
selected remedial action will apply. The area within the Joint Site is based on: 1) the extent of
the contamination and 2) the nature and likely effects of the remedial actions selected by this
ROD. The latter consideration is included because the remedial action may have a hydraulic
influence on certain overlying and surrounding contamination sources that must be considered
part of the Joint Site due to their proximity to the remedial action. These hydraulic influences
on the sources have been identified with the assistance of the groundwater model (see Section
1.2.3, Section 2, and Appendix B of the Joint Groundwater Feasibility Study (JGWFS), EPA
1988). Specifically, the term "Joint Site" in this ROD refers to:



• The former Montrose Chemical and Del Arno plant properties;



• The areal extent of groundwater affected by the contamination originating or
emanating from the former Montrose Chemical and Del Amo plant properties;



• Any areas of groundwater contamination originating or emanating from sources in the
vicinity of the former Montrose and Del Amo plant properties that is wholly contained
within the areas described in the preceding bullet items;



• Any areas of groundwater contamination that are partially overlapping, or distinct, but
in proximity to the areas of groundwater described in the preceding bullet items and
that likely would be significantly affected by the remedial action selected in this ROD.



There are sources of groundwater contamination farther afield surrounding the former
Montrose and Del Amo plant properties that are not likely to be affected by this remedy. These
sources are not considered to be part of the Joint Site. Most of these are subject to cleanup
investigation and/or other cleanup actions directed or overseen by the State of California.
While EPA has made no such determination at present, it is possible that in the future such
sources would be shown to have an influence on the Joint Site that cannot be avoided. By
definition, these sources would then be part of the Joint Site.
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The use of the term Joint Site does not imply that a formal Joint Site boundary exists that can
be depicted on a map. Rather, EPA intends to give conceptual guidelines as to the area being
addressed by the remedial action.



It is further noted that Joint Site refers not only to the existing known extent of contamination
as described by the above bullet items, but to the actual extent of contamination so-described,
whether known or not known, both presently and in the future.
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7. Summary of Site Characteristic



7.1 Extent and Distribution of Contamination



An understanding of the distribution of contamination in each of the hydrostratigraphic units
in question is crucial to the understanding of this selected remedy. The reader is referred to the
critical documents listed in Section 5 of this ROD; including the remedial investigation reports
and Section 2 of the Joint Groundwater Feasibility Study (JGWFS), for a complete summary
of the extent and distribution of contamination. This ROD only summarizes this information.



This remedy defines a number of zones laterally and vertically within the groundwater, and
assigns differing remedial actions to each. These zones are based on the characteristics
summarized in this section. This ROD relies heavily on the special definition and use of the
term-plume for special zones of groundwater. This definition is given later in this section in
Section 7.2, "Conventions for Dividing the Contamination into Plumes." A thorough
understanding of the use of the term plume is essential to comprehension of the remedial
action selected by this ROD, and the reader is encouraged to carefully review Section 7.2
before proceeding to other sections of the ROD. The intervening information on contaminant
distributions greatly facilitates and elucidates the definition of plumes and is therefore
presented first.



Driving Chemicals of Concern for Remedy Selection Purposes



More than 30 hazardous substances and pollutants or contaminants have been detected in
groundwater at the Joint Site. These are identified in the remedial investigation reports (see
Section 5). Among the hazardous substances or chemicals of concern at the Joint Site are:
chlorobenzene, benzene, ethylbenzene, dichlorobenzene, naphthalene, DDT, benzene
hexachloride (BHC), chloroform, trichloroethylene (TCE), perchloroethylene (PCE),
dichloroethylene (DCE), and trichloroethane (TCA). Of these, however, benzene,
chlorobenzene, TCE and PCE are by-far the most-widely distributed, consistently detected,
and are found in the highest concentrations at the Joint Site. These chemicals also present the
greatest potential toxicity to a potential groundwater user when their innate toxicity and
concentrations are considered together (See Section 8, Summary of Groundwater-Related
Risks).



While EPA's risk assessment addressed all chemicals in groundwater, EPA's feasibility study
focused on remedial actions for these four chemicals. The distributions of all other chemicals
in groundwater at the Joint Site, except pCBSA. fall within one or more of the distributions of
these three chemicals. EPA has determined that the same remedial actions selected for
chlorobenzene, benzene, TCE, and PCE will also address the other chemicals of concern in
the course of remedial
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implementation. Requirements in this ROD that apply to chlorobenzene, benzene, TCE and
PCE also shall apply to the other chemicals in the contaminant distributions at the Joint Site,
as specified in this ROD.



TCE, PCE, DCE, and TCA are chlorinated aliphatic organic solvents. For simplicity, unless
otherwise noted, the term'TCE" hereafter in this ROD refers to TCE, PCE, DCE, and TCA.



The chemical pCBSA is also present in groundwater. The distribution and remedial action
selected for this contaminant represents an exception to the statements in the preceding
paragraph. pCBSA is addressed separately from the other contaminants as further-described in
Sections 8, 11, 12, and 13 of this ROD.



Non-aqueous Phase Liquids (NAPL)



As described previously in Section 4 of this ROD, several of the hazardous substances and
chemicals or concern at the Joint Site are present both in the dissolved phase and as NAPL
The NAPL is the primary principal threat at the Joint Site. The NAPL continues to dissolve in
the groundwater, feeding the distribution of dissolved contamination which can move in the
groundwater laterally and vertically and pose a health threat. It is the NAPL which gives rise
to the inability to cleanup all groundwater at the Joint Site (See Section 10) and the need to
develop strategies in which the contamination surrounding the NAPL is contained and
isolated (discussed in Section 4, 9, 10, and 11). Because the NAPL largely provides the
genesis for the dissolved phase contamination, the nature and extent of NAPL at the Joint Site
is discussed in this section in advance of discussing the distribution of dissolved phase
contamination, and "plumes" of groundwater contamination. The distribution of dissolved
phase contamination, and its behavior, is better understood in the context of the nature and
distribution of NAPL sources.



DNAPL at the Montrose Chemical Superfund Site



Chlorobenzene is the primary chemical which occurs as NAPL at the former Montrose plant.
Chlorobenzene is a dense non-aqueous phase liquid, or DNAPL, which means it is denser than
water and tends to sink in aqueous media due to a positive density gradient. DNAPL likely
entered the ground at the Montrose Chemical Site through the bottom of the Montrose waste
disposal pond, through trenches, and via the operations such as the filter press rework facility (See
Chapter 1 of the Montrose Site RI Report, EPA 1998). DNAPL at the Montrose Chemical Site
may have penetrated as far as the Gage Aquifer (see Section 2 of the JGWFS and discussion of
hydrostratigraphic units, below) to a depth potentially exceeding 130 feet below the ground
surface. The exact depth to which NAPL has migrated is not known, but the lack of such
knowledge is not unusual at NAPL sites because making determinations of NAPL depth and
distribution can be exceedingly difficult, particularly in the heterogeneous soils found at the
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Montrose Chemical Site. Concentrations of chlorobenzene in groundwater in the Gage aquifer
remain reasonably consistent with the presence of DNAPL. Concentrations in the Lynwood
Aquifer do not appear to be consistent with the presence of NAPL at this time.



In a treatability test at the former Montrose plant, DNAPL was actively pumped from the MBFB
Sand (see discussion of hydrostratigraphic units, below) at rates of up to 10 gallons per day,
which demonstrated that mobile DNAPL (i.e. above residual saturation levels) is present in some
locations under the former Montrose plant property. DNAPL resides in a lateral area of about 600
feet by 350 feet, centered on the Central Processing Area of the former plant (See Section 2 and
Appendix E of the JGWFS). The total mass, volume, and relative saturation distribution of the
DNAPL is unknown, though this also is not unusual at DNAPL sites. Multiple lines of evidence
indicate that there are significant quantities of DNAPL beneath the Central Processing Area of the
former Montrose plant, including: (1) chlorobenzene concentrations in groundwater over a
significant area near the NAPL are at or near the saturation limit, (2) a significant amount of
DNAPL can be removed by hydraulic extraction (pumping), and (3) DNAPL accumulates in some
wells even when no pumping is taking place.



Data indicate that the chlorobenzene DNAPL contains a significant percentage (perhaps up to
50%) of dissolved DDT. This does not refer to DDT dissolved in the aqueous phase, but to DDT
dissolved in the chlorobenzene DNAPL itself. This process is called co-solvation. Chlorobenzene
is an effective organic solvent for DDT (i.e. DDT has a high solubility in pure chlorobenzene).
DDT at the former Montrose plant normally adsorbs strongly to soils and therefore remains
contained in the top several feet of soil. However, where chlorobenzene NAPL is present,
significant DDT is co-solvated in the chlorobenzene. The DDT dissolved in chlorobenzene
DNAPL migrated with the DNAPL to the groundwater. This transport process allowed DDT to
reach the groundwater. However, because of DDT's low water solubility, the distribution of
dissolved DDT is limited, and represents a tiny fraction of the distance that dissolved-phase
chlorobenzene has migrated in groundwater.



Dissolved chlorobenzene has left the Montrose property and has migrated laterally up to 1.3 miles
in five successively deeper aquifers (See below). While dissolved contamination has been able to
migrate vertically from shallower to deeper hydrostratigraphic units, it is highly likely that the
expansion of dissolved groundwater contamination in the deeper units was greatly hastened as
NAPL arrived in the deeper units, allowing dissolution to originate directly in those units. Due to
the extensive depth and quantity of DNAPL and other factors, EPA considers it technically
impracticable to remove enough DNAPL to allow for attaining drinking water standards in the
groundwater in the vicinity of the DNAPL. Support for this conclusion is provided in the Joint
Groundwater Feasibility Study, Appendix E, and summarized in Section 10 of this ROD.
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LNAPL at the Del Amo Superfund Site



To the east of the former Montrose plant at the former Del Amo plant, benzene is the primary
chemical present as NAPL. Benzene, when in NAPL form, is less dense than water and therefore
tends to float upward in aqueous media under a negative density gradient (buoyancy forces). This
is referred to as Light NAPL, or LNAPL. This LNAPL originally spread out and floated on the
water table when the water table was lower. In the 1960s, the local groundwater basin was
adjudicated to reduce the amount of water being withdrawn from the basin and, in turn, limit
saltwater intrusion into the basin. As less water was withdrawn from production wells, the water
table slowly but steadily rose and overtook the LNAPL, smearing it upward. As a result of this
upward movement in the heterogeneous sediments of the Upper Bellflower (see description of
hydrostratigraphic units, below), some LNAPL was trapped underneath the water table by layers
and lenses of the low-permeable formations. Most of the benzene LNAPL that was discovered
during the remedial investigation to date at the former Del Amo plant property now occurs in the
saturated zone, near and under the water table. At some of the source areas where NAPL
investigations remain ongoing, LNAPL could also be present in the vadose zone and/or floating
on top of the water table, in addition to being present below the water table. LNAPL sources are
,depicted in Figures 2-3a and 2-3b of this ROD, in Section 2 and Appendix E of the JGWFS, and
in the Del Amo Groundwater Remedial Investigation Report.



LNAPL at the Del Amo Site occurs in several distinct locations, separated by no more than 600-
1000 feet. These LNAPL sources have been slowly dissolving into groundwater, and have
therefore resulted in corresponding distributions of dissolved contamination, which have largely
merged and overlapped over time. These areas of LNAPL and dissolved phase benzene
contamination were also discussed in Section 2 of the JGWFS (see also figures 2.3a and 2.3b),
and in the Del Amo Groundwater RI Report.



An extensive amount of NAPL-related data has been collected at the MW-20 Area, which refers
to the area around Monitoring Well No. MW-20. This well is located near what was historically a
crude benzene storage tank of at least 500,000 gallons capacity, and a number of pipelines which
carried benzene at the former Del Amo plant. Floating benzene product has been observed in this
well. An extensive number of borings were drilled in this area and analyses of microstratigraphy
as well as LNAPL indicator techniques were used. In addition, a six-month hydraulic extraction
test was performed in which four NAPL extraction wells were pumped. Only approximately 23
gallons of benzene LNAPL was recovered, while a total of about 400,000 gallons of water was
pumped, which results in a total LNAPL: water ratio (fluid ratio) of 0.00006 to 1. The results of
this test, in conjunction with the LNAPL saturation data obtained by laboratory analyses of the
selected soil sampled, indicated that the NAPL near the wells is likely to be present at relatively
low average saturations. While an overall effort to assess NAPL at the MW-20 area was more
extensive than that performed at most NAPL sites, the actual distribution of LNAPL, LNAPL
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saturation, and the total LNAPL mass in the subsurface cannot be determined with a high degree
of certainty from these studies. As previously stated, such determinations are exceedingly difficult
to make in virtually all large sites with NAPL where stratigraphy is highly heterogeneous, as is the
case at the Joint Site. As mentioned earlier, studies at both the Montrose Chemical and Del Amo
Sites continue with respect to the evaluation of NAPL characteristics and the potential for NAPL
recovery and immobilization.



The historical operations and the high concentrations of dissolved benzene in groundwater at the
locations of the waste pits, the tank farm, and the styrene plant production units (east of the tank
farm) are consistent with and strongly suggestive of a NAPL source in these areas. Mixtures
containing NAPL were disposed in the waste pits. NAPL has not been directly detected in wells at
these locations; however, this does not preclude the presence of NAPL. It is highly likely that
NAPL is present but at low enough saturations that it would not flow into the wells. Additional
sampling is taking place to characterize these areas with respect to NAPL for the second phase of
remedial decisionmaking for this operable unit which shall address NAPL recovery/
immobilization, as previously discussed in the Declaration and in Section 4 of this ROD. It is
important to note that precisely locating NAPL can be difficult, and further investigation may or
may not directly reveal the NAPL presence, even though NAPL is present. For this reason, the
presence of NAPL is evaluated not only from the standpoint of its presence in wells but the entire
historical context and observed characteristics of contamination in these areas.



Recent studies using the Remedial Optical Scanning Tool (ROSTTM) near the former laboratories
in the butadiene plancor and near the pipeline directly east of the waste pits have confirmed the
presence of NAPL with relatively high certainty. Dissolved benzene concentrations in
groundwater in well XMW-04HD near the pipeline east of the waste pits have been measured in
excess of 1 million parts per billion (ppb), which is more than half the solubility limit for benzene.
This provides exceptionally strong evidence for the presence of NAPL at this location.



It appears that the NAPL at other locations at the Del Amo Site occurs as "smeared" under the
water table, similar to that at the MW-20 area. However, there is the possibility that LNAPL may
be present in the vadose zone or floating on top of the water table at any of the LNAPL source
areas defined in the JGWFS (See Section 2 of the JGWFS).
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Hydrostratigraphic Units and  Groundwater Flow



As shown in Figure 7-1, there are seven hydrostratigraphic units under the Joint Site that are
currently affected by contamination. These are:  the Upper Bellflower (UBF), the Middle
Bellflower “B” Sand (MBFB Sand) the Middle Bellflower “C” Sand (MBFC Sand), the Lower
Bellflower Aquitard (LBF), the Gage Aquifer, the Gage-Lynwood Aquitard, and the Lynwood
Aquifer. The water table is inclined relative to the interface between the UBF and the MBFB
Sand, and it crosses this interface roughly between the two sites. Therefore, the water table occurs
in the UBF at most of the Del Amo site, but it occurs in the MBFB Sand at the Montrose
Chemical Site. The UBF is only saturated under (most of) the former Del Amo plant - it is
unsaturated under the former Montrose plant.



The greatest contaminant migration potential, as well as the greatest potential facility in applying
hydraulic extraction or aquifer injection, exists in the coarser-grained MBFC Sand, Gage Aquifer,
and Lynwood Aquifer, because of the relatively higher hydraulic conductivity of these units.
These units typically can sustain maximum pumping rates of 50-100 gpm per well. The UBF and
MBFB Sand are much finer-grained and can typically sustain maximum pump rates on the order
of 1 gpm and 10 gpm, respectively, at the Joint Site. The degree of heterogeneity of the UBF and
MBFB Sand is high, especially near the former Montrose plant. The State of California has
classified all hydrostratigraphic units under the Joint Site, including the UBF and MBFB Sand, as
potential drinking water sources.



The lateral hydraulic gradient of the groundwater varies locally in the upper units, but is largely
consistent in the MBFC Sand and all hydrostratigraphic units beneath it. The direction of
groundwater flow in the UBF has local perturbations but is generally to the south. The
groundwater flow direction in the MBFB Sand, MBFC Sand, Gage Aquifer, and Lynwood
Aquifer, is to the south to south/southeast. The magnitude of the eastward component of the
horizontal groundwater flow vector increases slightly as the depth of the unit increases. Under
natural gradients (i.e. in the absence of local pumping) the vertical component of the hydraulic
gradient is generally downward between all hydrostratigraphic units discussed above.



Wells were not installed in the aquitards (the LBF and the Gage-Lynwood Aquitard) in the course
of the remedial investigation. Monitoring these units is extraordinarily difficult due to their low
hydraulic conductivities.
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Generalized Dissolved Contaminant Distributions



The distribution of dissolved-phase contaminants at the Joint Site is based on remedial
investigation efforts performed, with EPA oversight, both by Montrose Chemical Corporation for
the Montrose Chemical Site, and Shell Oil Company and Dow Chemical Company for the Del
Amo Site. More than 100 wells have been installed. In addition, wells previously-installed by
other parties have been sampled and/or past sampling data associated with such wells has been
obtained. Figure 7-2 shows the overlapping distributions of benzene, chlorobenzene, and TCE in
the UBF, MBFB Sand, MBFC Sand, and Gage Aquifer. The superimposed icon represents the
hydrostratigraphic layers in the vertical plane and serves to orient the surrounding lateral plane
figures. The observations discussed below are crucial to the development of the zones of
groundwater to which remedial actions under this ROD are established.



The chlorobenzene downgradient of the former Montrose plant has moved as far as about 1.3 and
0.6 miles from the Montrose plant source in the MBFC Sand and Gage Aquifer, respectively. This
contamination has traversed all of the water-bearing units above the Silverado Aquifer. Near the
DNAPL source at the former Montrose plant, chlorobenzene is present in concentrations up to its
solubility limit, near 400,000 ppb.



Concentrations of benzene up to its solubility limit, approximately 1,700,000 ppb, are present at
the Joint Site, both near the former Montrose Chemical plant and the former Del Amo plant, near
benzene LNAPL sources. The dissolved benzene distribution displays differing characteristics
depending on its location.



In contrast to the chlorobenzene distribution, the dissolved benzene distribution near the LNAPL
sources at the former Del Amo plant relatively closely surrounds the NAPL itself (Figure 7-3).
This benzene lies outside (is not presently commingled with) the chlorobenzene distribution.
There are very steep benzene concentration gradients in this portion of the benzene distribution.



There is also dissolved benzene at the Joint Site that is commingled with the large chlorobenzene
distribution. In contrast to the benzene near the NAPL sources under the former Del Amo plant,
the benzene that is commingled with the chlorobenzene does not exhibit steep concentration
gradients at the leading (i.e. downgradient) edges of the plume, but rather a flatter and larger
distribution similar to that found in the chlorobenzene plume (Figure 7-2).



TCE (including, by reference, the related chlorinated organic solvents such as PCE) is present
both within the Joint Site and in the areas surrounding the Joint Site. The TCE within the Joint
Site is present (1) commingled with the chlorobenzene distribution under and just downgradient
of the former Montrose plant, and (2) in another distribution not commingled with (outside) the
chlorobenzene distribution extending upgradient of and beneath the former Del Amo plant
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(Figure 7-2).



Concentrations of TCE are present in groundwater up to about 9,400 ppb at the Joint Site. With
respect to the TCE near the former Del Amo plant, the proximity of the TCE distribution to the
benzene distribution differs with the hydrostratigraphic unit. In the Upper Bellflower and the
MBFB Sand, the TCE is commingled with the benzene, but in the deeper MBFC Sand, data from
the remedial investigation indicates that the TCE distribution is still to the north of the benzene
distribution, which is limited to the area under the Del Amo Waste Pits at the southern end of the
former Del Amo plant. Therefore, in the MBFC Sand, under and near the former Del Amo plant,
the TCE and the benzene are not commingled (Figures 7-4 and 7-2).



There are fewer data available pertaining to the TCE present near the former Del Amo plant than
for chlorobenzene and benzene. TCE at these locations may or may not be present as DNAPL.
Additional field data about the TCE distribution will be necessary in remedial design; however,
the remedial actions selected by this ROD for TCE are justified based on the data that are
available. PCE is present in distributions largely similar to those for TCE, but, for the most part, in
lower concentrations. The concentrations of chlorinated solvents at the Joint Site are small in
comparison to those for chlorobenzene and benzene, but still are up to thousands of times above
the drinking water standards for these compounds.



Because it is much more water-soluble than chlorobenzene, pCBSA is more mobile in
groundwater and the lateral extent of the pCBSA in groundwater exceeds that of the
chlorobenzene in all directions. The pCBSA plume is commingled with the benzene on the west
side of the former Del Amo plant. The maximum concentration of pCBSA is about 1,500,000
ppb, near the Central Process Area. The concentration of pCBSA is 500-1000 ppb at the toe of the
chlorobenzene plume (point where chlorobenzene concentrations are at the MCL for
chlorobenzene, which is 70 ppb). The pCBSA distribution is shown in Figure 7-5. Because it has
no promulgated or provisional health-based standards associated with it, pCBSA is addressed
independently of all other chemicals in this ROD. See Sections 11, 12, and 13 for actions selected
with respect to this contaminant and Section 8 for a discussion of its toxicological status.
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7.2    Conventions for Dividing the Contamination into Plumes



As can be seen in the discussion of contaminant distributions above and in Figure 7-2, the
groundwater contamination at the Joint Site displays differing physical, chemical, spatial and
situational characteristics depending on its location within the overall contaminant distribution.
Most notably, such characteristics differ widely depending on whether chlorobenzene is present.
Where chlorobenzene is absent, such characteristics also differ depending on the relative spatial
distributions of the other primary contaminants (most notably benzene and TCE) to each other.



As previously discussed, this ROD selects a single unified action; all remedial actions selected in
this ROD have been considered as part of an interrelated whole. However, because of the
differences just mentioned, it was necessary in the development and evaluation of remedial
alternatives to make distinctions among various portions of the overall contaminant distribution in
groundwater. The particular physical and chemical properties exhibited by the combinations of
contaminants in groundwater appeared to be a better basis for evaluating remedial alternatives
than did a simple consideration of where any given contaminant was located. For instance,
because the benzene commingled with the chlorobenzene exhibits differing characteristics than
the benzene not commingled, it would have been tedious and complicated, and likely would have
lead to confusion, to try to evaluate remedial actions for the “benzene,” if referring to all benzene
at the Joint Site.



In order to facilitate the evaluation and selection of remedial alternatives, EPA defined and
identified areas that were subsets of the overall groundwater such that one set of remedial
objectives and requirements could apply within each area, consistent with the particular chemical
and physical characteristics of the groundwater within the area. By convention, EPA has used the
term plume to refer to each of these areas. These plumes are depicted in Figure 7-6 and discussed
below.



In order to avoid confusion, it is particularly important to note that plume is not used in this ROD
in its most-common sense. Usually, the term refers to the entire distribution of a particular
contaminant in groundwater at a given site. So, for instance, “chloroform plume” would usually
mean the distribution of chloroform in groundwater. In the more specialized case of this ROD,
plume refers to a defined area in the groundwater based on physical and chemical characteristics.
Under this approach, a plume in some cases includes only a subset of the distribution of the
chemical bearing its name. Hence, for example, in this ROD the term benzene plume does not
refer to all benzene in groundwater at the Joint Site; and, there is benzene in the chlorobenzene
plume not considered to be part of the benzene plume. The term “plume” refers to all
hydrostratigraphic units in which the contamination identified by the plume definition occurs,
unless otherwise noted.
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EPA has not defined the plumes for the purposes of allocating responsibility or liability for
cleanup, or to designate from which site (Montrose Chemical or Del Amo Site) particular
contamination in groundwater originated. For instance, the contributions of benzene may have
arrived in either the chlorobenzene plume or the benzene plume from multiple sources. The
purpose of this ROD is simply to select the remedial actions that will address contamination in
Joint Site groundwater.



The JGWFS considered a separate set of remedial options, which it called “scenarios,” for each
plume. Each full remedial alternative considered in the JGWFS contained one scenario for each
plume. Because each scenario for one plume had potential interrelationships with scenarios for
the other plumes, this process could not be achieved by simply combining scenarios considered
independently for each plume. Rather, the JGWFS screened and evaluated scenarios for each
plume individually first, with respect to the immediate objectives for each plume. Then the
JGWFS performed a second screening and evaluation in assembling the scenarios into
alternatives. This second evaluation considered potential interactions and interrelationships that
would exist if scenarios for differing plums were implemented together. Only those combinations
of scenarios for each plume which survived the second screening were evaluated as full
alternatives in the detailed analysis of alternatives.



Upon consideration and evaluation of the information derived during the remedial investigation
and feasibility study, EPA decided that the smallest reasonable number of plumes which can be
used to define the Joint Site is three. The union of the three plumes encompasses all groundwater
at the Joint Site; hence, actions selected for each of the plumes completely address the Joint Site
groundwater. The basis for the EPA's decision to use these particular plumes is provided in the
course of the ensuing discussions in this ROD with regard to the presence of reliable intrinsic
biodegradation, the designation of the TI waiver zone, the technical considerations pertaining to
the benzene and TCE plume, and the remedial alternatives considered for this remedy.



The plumes are defined below. These definitions are repeated in Section 13 of this ROD to
facilitate the use of that section and for clarity. Section 13 contains other requirements and
specifications with respect to the plumes which shall apply in this remedy.



• Chlorobenzene plume refers to the entire distribution of chlorobenzene in groundwater at
the Joint Site, and all other contaminants that are commingled with the chlorobenzene.
Benzene, TCE, PCE, and a variety of other contaminants are present within the
chlorobenzene plume. The chlorobenzene plume is present in the MBFB Sand (note that
the UBF is generally not saturated in the area where the chlorobenzene plume occurs), the
MBFC Sand, the Lower Bellflower Aquitard (LBF), the Gage Aquifer, the Gage-Lynwood
Aqaitard, and the Lynwood Aquifer, based on data collected in the remedial investigation.
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• Benzene plume refers to the portion of the distribution of benzene in groundwater at the
Joint Site that is not commingled with chlorobenzene. Put another way, the benzene plume
is that benzene within the Joint Site that lies outside the chlorobenzene plume. The
benzene plume occurs in the Upper Bellflower, the MBFB Sand, the MBFC Sand, and
may occur in the LBF, based on data collected in the remedial investigation. Benzene that
is commingled with chlorobenzene is not considered to be part of the benzene plume, but
is instead part of the chlorobenzene plume. The benzene plume includes ethyl benzene and
naphthalene, among other contaminants.



• TCE and TCE plume. The term TCE, when used in this ROD, unless otherwise noted,
represents a series of chlorinated solvents, including TCE, PCE, DCE, TCA, and any
isomers of these compounds in groundwater at the Joint Site. The term TCE plume refers
to the portions of the distributions of any such contaminants in groundwater at the Joint
Site that are not commingled with the chlorobenzene plume. The TCE plume occurs in the
UBF, the MBFB Sand, and the MBFC Sand, and may occur in the LBF, based on data
collected during the remedial investigation. The TCE plume in the Upper Bellflower and
MBFB Sand is commingled with and contained within the benzene plume; the TCE plume
in the MBFC Sand lies under the benzene plume in the MBFB Sand and north of the
benzene plume in the MBFC Sand (See Figure 7-4). TCE (chlorinated solvent)
contamination outside the chlorobenzene plume which may exist in the Gage Aquifer is
addressed separately and not as part of the TCE plume. TCE that is commingled with
chlorobenzene is not considered part of the TCE plume but is part of the chlorobenzene
plume.



Figure 7-6 shows the three plumes (see legend). Note that this Figure uses, as a base, Figure 7-2
which shows the actual distribution of the major contaminants. However, Figure 7-6 outlines the
actual plume boundaries on this distribution. Notice, for example, that the benzene commingled
with the chlorobenzene is visible on Figure 7-6; but that such benzene is in the chlorobenzene
plume, not in the benzene plume.



Some of the requirements and provisions in this ROD differ according to the plume being
referenced. Additionally, this ROD in some instances assigns differing remedial action
requirements to various hydrostratigraphic units within a plume (e.g. the benzene plume in the
MBFC Sand versus the benzene plume in the MBFB Sand). The specifications and requirements
are established in Section 13 of this ROD.
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7.3 Presence of Intrinsic Biodegradation



The term intrinsic biodegradation refers specifically to the process of the chemical breakdown of
a contaminant by microorganisms that are native and innate to the existing soils. In general,
intrinsic biodegradation occurs in association with the metabolic processes of microorganisim
which use inorganic materials in soil (such as oxygen, nitrate, sulfate, and ferric iron) as terminal
electron acceptors and break down the contaminant into carbon dioxide, water, and in some
cases, methane. The microorganisms then live off the energy produced by such processes.



Intrinsic biodegradation is a specific form of the more general term, natural attenuation. While
natural attenuation sometimes is used so as to be synonymous with intrinsic biodegradation, the
forrner can also refer to other processes, including but not limited to dilution and dispersion.



This ROD makes a distinction between natural attenuation and intrinsic biodegradation because
EPA has evaluated the potential for relying on intrinsic biodegradation (specifically, as opposed
to all forms of natural attenuation) as a remedial mechanism to assist in obtaining remedial
objectives at the Joint Site. This is discussed in detail in Sections 11 and 12. This ROD and the
JGWFS make use of the more specific term to remove ambiguities that might arise.



It should be noted that, as intrinsic biodegradation is a specific form of natural attenuation, the
two are consistent terms in the context of EPA's policy, Use of Monitored Natural Attenuation at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites, ( EPA OSWER
Directive 9200.4-17, December 1997).



As this section focuses on site characteristics and not yet on remedial selection, only a short
presentation as to the presence of intrinsic biodegradation is provided here. It is important to note
that there is a key difference between demonstrating the presence of intrinsic biodegradation at a
site, on one hand, and demonstrating its reliability as a remedial mechanism in a remedy selection
process, on the other. The latter is addressed in Section 11 of this ROD.



Potential for Intrinsic Biodegradation in the Benzene Plume



At the Joint Site, there is substantial and significant evidence that significant intrinsic
biodegradation of the benzene plume is occurring in the UBF, MBFB Sand, and MBFC Sand.
These factors include:



 ! The concentration gradients at the leading edge of the benzene plume are steep;



 ! The lateral extent of the dissolved plume outside of the NAPL sources is small;
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! The benzene plume is much smaller than what would be expected based on groundwater
velocity and expected retardation in the absence of intrinsic biodegradation; benzene has
not migrated far from the NAPL sources despite likely being in the ground 20-40 years;



! The plume appears to be at stable and does not appear to be migrating laterally;



! In-situ measurements of geochemical parameters (e.g. dissolved oxygen, nitrate, sulfate,
methane, etc.) indicate biological activity that is related to (varies spatially with) the
benzene concentration in groundwater;



! Biodegrader organism counts in groundwater indicate greater biological activity inside the
benzene plume than outside the benzene plume;



! Computer modeling runs could not be reasonably calibrated without assuming significant
benzene biodegradation.



Potential for Intrinsic Biodegradation in the Chlorobenzene Plume



The lines of evidence just discussed for the benzene plume do not exist for the benzene that is
commingled with the chlorobenzene plume (this benzene is, by definition, in the chlorobenzene
plume). This benzene has migrated up to 3/4 mile in the MBFC Sand from the former Montrose
Chemical and Del Amo plants with no known intervening sources.



Similarly, observations do not support the presence of intrinsic biodegradation in the
chlorobenzene plume. The chlorobenzene plume has migrated up to 1/3 miles from the former
Montrose plant, has traversed six hydrostratigraphic units, and is more than 1000 feet wide at its
widest point. Contamination has not remained near the sources. Concentration gradients are
relatively flat. Moreover, even though the modeling effort performed in the remedial selection
process (see Section 11) assumed no degradation of chlorobenzene, approximate attempts at
modeling transport calibration resulted in less simulated migration than that observed, further
indicating a lack of significant chlorobenzene intrinsic biodegradation. The rate of biodegradation
of chlorobenzene has not been directly measured nor modeled for several reasons which are
presented in Appendix B of this ROD, and is discussed in the Response to Comments received
from Montrose Chemical Corporation. More critical details on the issue of the potential for the
reliability of intrinsic biodegradation of chlorobenzene are presented in Section 11 of this ROD.
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Potential for Intrinsic Biodegradation in the TCE Plume



EPA has not measured nor modeled the rate of intrinsic biodegradation of TCE within the TCE
plume. The limited modeling of TCE migration in the JGWFS, which was performed only for No
Action assumptions, assumed that TCE degrades at rates similar to those found at other sites (See
Section 2 and Appendix B of the JGWFS). It is important to note that data from the remedial
investigation indicate that TCE and PCE are migrating under existing conditions (that is, the TCE
plume is not presently spatially stable with time, and is not naturally contained by intrinsic
biodegradation). However, as assumed by the limited modeling of TCE in the JGWFS, intrinsic
biodegradation may be occurring to some degree in the TCE plume. In fact, the significant rate of
biodegradation of benzene in the benzene plume may be enhancing the rate of biodegradation of
TCE in a process called co-degradation. This could potentially result in reductions in the field
resident half-life of TCE at the Joint Site compared to typical half-lives for TCE in the absence of
benzene biodegradation.



7.4 Land Use and Zoning



A brief discussion of the land use and zoning was given in Section 1 of this Decision Summary.
Land use at the Joint Site facilities includes heavy and light industrial, commercial, and residential
zoning. Government jurisdictions within the Joint Site include the City of Los Angeles and
unincorporated Los Angeles County. The Cities of Torrance and Carson lie to the west and east,
respectively, of the Joint Site which lies primarily within the Harbor Gateway (see Section 1 of
this ROD).



The former Montrose plant property is vacant and sits under a temporary asphalt cover. This
property is zoned industrial. The former Del Amo plant property has been subdivided and
redeveloped and contains light industrial enterprises. This property is zoned industrial and
commercial. Areas directly south of the former Del Amo plant and southeast and southwest of the
former Montrose plant contain primarily low-income residential properties. Some of these homes
lie in unincorporated Los Angeles County. The general area surrounding the former plant
properties includes industrial, commercial, and residential zoning. In several instances, heavy
industrial and residential land use are adjacent to the former plant properties, particularly where
islands of Los Angeles county jurisdiction exist among the Harbor Gateway and the Cities of
Torrance and Carson (See Figure 7-7). Active petroleum refineries are operating within several
miles to the east and west of the former plant properties.



Low-to-moderate-income residential areas lie adjacent to the two former industrial plants. Most of
the benzene plume lies under the former Del Amo plant, but some of it lies under the northern
edge of the residential zone south of the former plant. Most of the chlorobenzene plume lies under
residential and commercial areas south and southeast of the former Montrose plant;
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although most of this portion of the chlorobenzene plume is in the MBFC Sand and Gage Aquifer,
with most of the overlying water table zone being uncontaminated. The TCE plume (as
specifically defined in this ROD) lies entirely within industrial areas. An estimated 2400 homes
lie within one mile and 3000 people live within one quarter mile to the south, southeast, and
southwest of the former Montrose plant.



7.5 Groundwater Use and Designations



The State of California designates all of the water-bearing hydrostratigraphic units under the Joint
Site as having potential potable beneficial use, i.e. as being a potential source of drinking water.
Therefore, EPA considers drinking water standards (maximum contaminant levels, or MCLs) to
be relevant and appropriate requirements for in-situ cleanup of groundwater at the Joint Site (See
Section 9 of this ROD). The ARARs pertaining to this determination are discussed in Appendix A
of the ROD.



There currently is no known municipal water or municipal production wells in use within the area
of contaminated groundwater under the Joint Site. EPA also is not aware of current use of private
potable water wells within the contaminated groundwater affected by the Joint Site. The nearest
municipal supply wells are about ½ to 1 mile downgradient of the current leading edge of the
chlorobenzene plume in the MBFC Sand. These wells are screened primarily in the Silverado
aquifer, though some are screened in the Lynwood Aquifer. Wells within a 2-mile radius of the
Joint Site are shown on Figure 7-8. The Silverado Aquifer is the most extensively used water-
bearing unit for municipal supply purposes in the southern west coast groundwater system. This
aquifer occurs at approximately 450 feet below land surface near the Joint Site. There are a
number of other private and industrial wells within a mile of the plume, some of which have
screens in the Gage Aquifer. None of these are located within the current contaminant distribution
of the Joint Site. It appears likely that some water use within the Joint Site would exist if the
aquifers were not contaminated. The groundwater basin under the Joint Site is presently
adjudicated to reduce salt water intrusion problems which were occurring in the 1960s. At
present, this would limit, but not eliminate, the degree of use of groundwater in the area were the
groundwater not contaminated.



EPA is concerned that the groundwater contamination may continue to move both laterally
outward and vertically downward, and may eventually reach locations where it would be drawn
into wells which are used for drinking or other potable purposes. As contamination spreads, less
of the groundwater resource can be used in the future.



The laws and policies of the State of California are generally focused on protecting potential
future beneficial uses of groundwater, even where it is not currently used. In addition, the
National Contingency Plan (NCP) requires that EPA consider future potential groundwater uses
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in making decisions on remedial actions for groundwater.



Without the Joint Site contamination, the Lynwood and the Gage Aquifers would be of sufficient
water quality and production to make them strong candidates as actual sources of drinking water.
The MBFC Sand and shallower units contain sufficiently high levels of total dissolved solids and
total suspended solids such that future direct use of the water, particularly for potable purposes,
would be less likely. In addition, the MBFB Sand and Upper Bellflower units generally do not
yield enough water to make major production wells in these units cost-effective.



Migration of contaminants from the upper to the lower units at these sites has occurred and there
is the potential for continued migration. Therefore, the potential for such migration to affect units
which currently are not significantly impacted or used was strongly considered by EPA, in
conjunction with the direct current water use and State designations for all the hydrostratigraphic
units. Because of the potential hydraulic connection between the upper units and the underlying
Gage and Lynwood Aquifers, non-potable as well as potable water uses are considered possible in
all of the affected units. While there is not evidence that persons have been exposed to
groundwater contaminants from these sites, EPA is concerned about preventing future threats to
public health and with preserving the groundwater resource.
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8. Summary of Groundwater-Related Risks



To determine the potential health risks associated with contamination at hazardous waste sites,
EPA conducts a risk assessment. EPA’s risk assessment does not evaluate past exposures or
existing health effects. Such exposures and health effects are evaluated by the Federal Agency for
Toxic Substances and Disease Registry (ATSDR).



Currently, there is not an immediate direct risk from groundwater at the Joint Site because no one
is currently drinking the contaminated groundwater and so there is no current exposure to
groundwater contaminants. However, EPA’s goal is to ensure that actual exposure of people to
contaminated groundwater at the Joint Site does not occur. The remedy selected in this ROD is
expected to take a minimum of 50 years, and may take significantly longer, to complete.
Groundwater use is discussed in Section 7 of this ROD and in Section 2 of the JGWFS. Because
there is the potential that contaminated groundwater could be used in the future, EPA’s risk
assessment evaluates what the risk would be if someone were to use the groundwater. Such a
person could be exposed to contaminants by such activities as ingestion Of the water, direct
contact, or by inhalation of certain contaminants which volatilize out of the water during
showering, toilet flushing, and clothes washing.



Two reports document the risks presuming use of groundwater at the Joint Site. The Joint
Groundwater Risk Assessment (JGWRA) was completed by the responsible parties under EPA
oversight, and the Supplement to the JGWRA was completed by EPA. Both documents calculate
the hypothetical risk to a person who uses the groundwater from a given hydrostratigraphic unit,
based on conditions which exist in groundwater today. When evaluating possible remedial
actions, EPA typically relies on reasonable maximum exposure (RME) risks, including
groundwater uses that result in ingestion, inhalation, and dermal contact. Risks from these
pathways have been calculated for each hydrostratigraphic unit. The risk assessment did not focus
solely on chlorobenzene, benzene, and TCE, though these do provide the vast majority of the total
potential human health risk. Rather, all chemicals in groundwater were considered by the risk
assessment documents.



8.1 Two Methods of Risk Characterization:
Complexities in Assessing Groundwater Risks



The potential risks (cancer and non-cancer) from Joint Site groundwater have been calculated for
this proposed remedy by two methods. The first, used in the JGWRA, utilized a “plume
averaging” approach in which it was assumed that the receptor was exposed to the average of
concentrations measured in monitoring wells in a given hydrostratigraphic unit. The second











Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page 8-2



Montrose Chemical and Del Amo Superfund Sites March 1999



method, used in EPA’s Supplement to the JGWRA, was to generate risk contours, which present
a spatial distribution of risk. With contours, one can see how the risk to a person placing a single
well would vary from point to point in any of the plumes; in effect, how the risk is distributed
spatially within the plume.



Neither of these approaches is intended to supersede the other; rather, it is EPA’s intention that
they be used together to provide a better picture of overall risk for the Joint Site. This two-method
approach is indicated due to complexities related to evaluating risks associated with groundwater.



Assessing risks associated with the use of groundwater as a medium is, by most accounts,
complex. Among other reasons, this is because groundwater must be drawn from a well or wells
before it is used. The concentration of contaminants in the water drawn from the ground (and
correspondingly, the risk to an individual using the water) will depend on many factors, including
the number of wells being used, the rate at which the water is pumped and the zone of hydraulic
influence of the well(s), the depth or depths at which the well is screened to take in water, and
changes in the groundwater concentrations over time at the location of the well(s).



To determine what the risk may be to an individual using groundwater, an estimate of the
concentration of chemicals in the water that may be used by the individual must be derived. The
factors just mentioned complicate the ability to calculate a concentration term that will uniquelyis
represent the exposure to any hypothetical individual. The exact area of groundwater to which a
person would be exposed via a well or wells can be difficult to define, and adequate data are not
always available for sophisticated risk-based calculations. As with most areas of the field of risk
assessment, simplifying assumptions must be made, and these must be acknowledged when
interpreting risk calculations.



The description of these methods, and a statement as to the relative drawbacks and benefits of
each, is provided in the JGWRA, the Supplement to the JGWRA, and in Section 3 of the JGWFS.
The following provides a brief summary of the reasons that EPA supplemented the calculations
performed by the plume-averaging approach with risk contours. The JGWRA calculated the
concentration term for any given contaminant as the average of concentrations for all wells within
the hydrostratigraphic unit for which a risk was being calculated. When used alone, this
introduces the following uncertainties and issues:



1. The monitoring wells for the calculation were not installed for the purpose of determining
the true average concentration of contaminants in the groundwater, but to determine the
extent of the contamination. The result is that the average of concentrations found in all
wells is not truly the average concentration in the contaminant distribution;
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2. If a person were to use water from a well in the affected groundwater, it is unlikely that
their well would produce water with a concentration equal to the average concentration in
the overall distribution, unless they were receiving water from a large number of wells
within the contaminated area and water was being blended prior to service;



3. Because a single risk value is used to represent the plume, the value cannot reflect
information about the spatial distribution of risk within the contaminant distribution in
groundwater;



4. The plume-averaging approach cannot take into account the extent of the contaminated
area, so that a very large area at medium concentration is computed as having a higher risk
than a tiny area at high concentration; and



5. The number of wells used in the calculation varied from hydrostratigraphic unit to unit and
the number of wells sampled varied from contaminant to contaminant within each unit.



These issues are more thoroughly discussed in the Supplement to the JGWRA (Section 1). 



To mitigate some of these issues with plume-averaged risk, risk contours were developed in the
Supplement to the JGWRA. Risk contours are derived from concentration contours, which are
interpolated lines of equal concentration derived from sampling results at multiple well points.
Each point on the contour is based on an assessment of concentrations at all wells around it. A
concentration of a contaminant in groundwater, given an exposure scenario, implies a certain
hypothetical risk that can be calculated. Therefore, the continuous spatial distribution of chemical
concentrations in groundwater, represented by concentration contours, can be directly translated
into a continuous distribution of risk, represented by risk contours. The values of the risk contours
for all contaminants can be added to obtain a distribution of total risk within a given
hydrostratigraphic unit. By finding the location of a hypothetical future well on such a total risk
contour map, one can read an estimate of the risk associated with using water from that location,
and see how that risk might differ from the risk at any other location in the contaminant
distribution.



Risk contouring does not generate a single risk value, but rather a risk distribution that allows one
to see the range of risks over the contaminant distribution and to see spatially which areas of the
distribution may present particularly high risk or low risk, relative to the other areas. It should be
noted that because a given location on a risk contour accounts not only for the concentration from
the nearest well but for all wells surrounding that point, risk contouring does not represent
“single-point” risk assessment but takes into account all groundwater data available for the Joint
Site.
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Risk contouring also has uncertainties, including uncertainty in the interpolation to determine
contour lines, uncertainty as to the movement of contaminants over time, and uncertainty that the
concentration found in monitoring wells would be the same at a production well. However, it is
noted that the last two forms of uncertainty also exist for the plume-averaging approach.



The Supplement to the JGWRA produced risk contour sets for the RME exposure scenario in the
UBF, MBFB Sand, MBFC Sand, and Gage Aquifer. Because of the small size of the contaminant
distribution in the Lynwood Aquifer, it was decided that a risk based on plume- averaged
concentrations in this hydrostratigraphic unit would be sufficient and that a risk contour for the
Lynwood Aquifer would not add significant value. The JGWRA produced risks based on plume-
averaged concentrations as the basis for exposure terms for the MBFB Sand, the MBFC Sand, the
Gage Aquifer, and the Lynwood Aquifer, with the exception of the chlorobenzene plume, for
which a plume-averaged risk was not computed for the MBFB Sand. EPA did compute a risk
contour for this unit, however.



8.2 Summary of Factors for
Toxicity Assessment and Exposure Assessment



Cancer potency factors (CPFs) have been developed by EPA’s National Center for Exposure
Assessment (NCEA) for estimating excess lifetime cancer risks associated with exposure to
potentially carcinogenic chernicals. CPFs, which are expressed in units of milligram per kilogram
per day (mg/kg/day)-1, are multiplied by the estimated intake of a carcinogen in mg/kg/day, to
provide an upper bound estimate of the excess lifetime cancer risk associated with exposure at
that intake level. The term "upper bound" reflects the conservative estimate of the risks calculated
from the CPF. Use of this approach makes underestimation of the actual cancer risk unlikely.
Cancer potency factors are derived from the results of human epidemiological studies or chronic
animal bioassays to which animal-to-human extrapolation and uncertainty factors have been
applied to account for the use of animal data to predict effects on humans.



Reference doses (RfDs) have been developed by EPA for indicating the potential for adverse
health effects from exposure to chemicals exhibiting noncarcinogenic effects (chemicals may
exhibit both carcinogenic and noncarcinogenic effects, in which case EPA accounts for both
effects in the risk assessment). RfDs, which are expressed in units of mg/kg/day, are chemical-
specific estimates of exposure levels at which noncancer effects would not be expected to occur.
Estimated intakes from environmental media can then be compared to the RfD. The ratio of the
actual intake to the RfD) for a chemical is called the hazard index for that chemical. RfDs are
derived from human epiderniological studies or animal studies to which safety factors have been
applied. These safety factors ensure that the RfDs will not underestimate the potential for
noncancer effects to occur.
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Of the primary and most prevalent contaminants in groundwater at the Joint Site, benzene, TCE,
and PCE are considered potential human carcinogens. Chlorobenzene is not considered a
potential human carcinogen but does pose a significant non-cancer risk. The reader should consult
the JGWRA for more detailed information on the cancer and noricancer effects of other chemicals
in groundwater at the Joint Site.



Both the JGWRA and the Supplement to the JGWRA used the same toxicity and exposure
assumptions. However, the JGWRA, utilizing solely the approach of plume-averaging, calculated
“average” and “industrial” scenarios of risk as well as the RME scenario. The Supplement,
calculating risk contours, provided estimates using only the RME scenario. In the JGWRA, the
“average” scenario did not assume upper bound but rather average values for exposure
parameters, including concentration. The “industrial. scenario” assumed that only workers were
exposed during a normal work day. It is noted that the industrial scenario in the JGWRA does not
represent the risk that would be incurred by a worker using groundwater from directly under the
former Montrose or Del Amo plants. Rather, because it uses the average concentration of all wells
in the contaminant distribution, it simulates an “average” risk to workers who might use
groundwater throughout the entire contaminant distribution. Workers at the former Montrose and
Del Amo facilities would experience much higher risks than those represented in the industrial
scenario in the JGWRA if they used groundwater from directly under the properties, because the
concentrations of contaminants at these locations are at the heart of the distribution, and are
extremely high.



The JGWRA and its Supplement considered hypothetical risks from groundwater use at the site
by three pathways, including ingestion, inhalation, and dermal contact. The inhalation pathway
included activities such as showering, toilet flushing, clothes washing, etc.



Excess lifetime cancer risks are determined by multiplying the intake level with the cancer
potency factor. These risks are probabilities that are generally expressed in scientific notation (e.g.
10-6). An excess lifetime cancer risk of 1x10-6 would indicate that, as a plausible upper bound, an
individual has a one in one million excess chance of developing cancer as a result of exposure to
the contaminants that are the subject of the risk assessment, over a 70-year lifetime under the
specific exposure conditions at the site. There are exceptions from site to site, but EPA generally
takes remedial actions when the site-related excess cancer risks exceed 10-4 and may take action
when the site related excess cancer risks are between 10-6 and 10-4.



For noncancer risks, the total hazard index for the site is obtained by adding the hazard indices for
all contaminants under all pathways. Total hazard indices exceeding unity (1) indicate the
possibility for noncancer effects due to the environmental exposures being analyzed in the risk
assessment.
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8.3 Summary of Risks



Table 8-1 provides a summary of the plume-averaged risks (cancer and noncancer) for the Joint
Site by hydrostratigraphic unit. Tables 8-2 and 8-3 provide more detailed breakdowns of the risk
at the Joint Site, as calculated by the plume averaging method. These tables breakdown risks by
pathway and by plume. Figures 8-la through 8-1h show the combined risk contours for the Joint
Site.



The result of the risk assessment is that the risks from the Joint Site, should anyone use the
groundwater, are extremely high. Risks calculated by the plume-averaging method are as much as
12,000 times what EPA would consider a safe concentration for potable use and are above
acceptable levels in all of the affected hydrostratigraphic units. Risks at the center of the plumes,
calculated by either method, are as much as 100,000 times greater than EPA’s point of departure
guideline of one in a million excess lifetime cancer risk (10-6) and between 10,000 and 100,000
times greater than the acceptable non-cancer hazard index of 1. Users of water within the Joint
Site are not exposed to this contamination presently and such risks would only be realized if the
water at the Joint Site were used, either at locations presently affected or after the contamination
has spread further.



8.4 Risk Status of para-Chlorobenzene Sulfonic Acid (pCBSA)



pCBSA is a unique by-product of the DDT manufacturing process and is present in high
concentrations up to 110,000 ppb downgradient of the Montrose facility at the Joint Site (in the
NAPL area directly under the former Montrose plant, concentrations of pCBSA reach 1, 100,000
ppb.) pCBSA occurs in all aquifers in which chlorobenzene occurs, and covers a wider lateral
area of the aquifers than does chlorobenzene (See discussion in Section 7 of this ROD, Section 2
of the JGWFS, and in the Montrose RI Report, cited in the list in Section 4 of this ROD).



There are no promulgated health-based standards for pCBSA, and there are no accepted
toxicological values (slope factor, risk reference dose (RfD), dose-response relationships, etc.) for
this compound. In addition, there are no acceptable surrogate compounds upon which to base
toxicological values for pCBSA. There are no chronic studies and a few limited acute studies of
the toxicity of pCBSA in animals. The few and limited short-term studies, taken alone, provided
no indication of mutagenic or teratogenic health effects and suggested that gavage dosages could
be raised above 1000 mg/kg/day without observable toxic effects. In addition, another study
indicated that another chemical was converted into pCBSA by the body in order to excrete it:
pCBSA has a high water solubility. This may mean that pCBSA residence time in the human body
is short compared to other chemicals at the Joint Site. These factors would suggest a low toxicity.
However, the design of the studies performed had definite limitations, and more short-term
studies would be needed to confirm these results. More importantly, no chronic (long term)
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studies have been done on pCBSA. Therefore, these results are not definitive and cannot be used
to quantify the risk associated with pCBSA. In turn, EPA believes there are insufficient data upon
which to establish provisional standards for pCBSA. Based on one sub-chronic non-cancer study,
the State of California has established with respect to the Joint Site a non-promulgated and
provisional No Observed Adverse Effect Level (NOEL) of 1 mg/kg/day for pCBSA, that would
approximately translate to a provisional drinking water standard of 25,000 ppb.



EPA intends to monitor any future toxicological studies on pCBSA, however no studies currently
are planned. EPA will ensure that the persons making decisions on prioritization of toxicological
studies are aware of the presence and nature of pCBSA at the Joint Site.
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8.5  Basis for Action



The principal threat for this action, as discussed earlier in this ROD is the NAPL This NAPL
continually and slowly dissolves in the groundwater in any hydrostratigraphic unit in which it is
present, creating a distribution of dissolved phase contamination. Also, the NAPL itself may move
to greater depths.



Through dissolution, the NAPL gives rise to a large distribution of dissolved phase contamination
in the groundwater at concentrations in excess of health-based standards. Dissolved
contamination may arrive to deeper units either by: (1) dissolved contamination migrating
downward from through the shallower units, or (2) NAPL migrating directly to the deeper unit
followed by direct dissolution into the deeper unit. Dissolved contamination also moves outward
laterally in most of the affected units. Because of the large extent of existing contamination, and
this potential for migration, this contaminated water may eventually be used by persons, may
migrate and reach existing wells that are being used for groundwater or reach locations that are
the site for future wells, and destroy the usability of the groundwater resource.



This section showed that the health risk posed by the contaminated groundwater at the
Joint Site is unacceptable, should the groundwater be used. While the contaminated
groundwater at the Joint Site is not being used presently, EPA considered that:



• The groundwater would pose an extreme risk if it were ever used (exceeding 10-2 cancer
risk and hazard indices in excess of 10,000);



• The groundwater is classified by the State of California as having a potential beneficial use
which includes use as drinking water;



• The laws and policies of the State of California are generally focused on protecting
potential future beneficial uses of groundwater, even where it is not currently used;



• The NCP requires that EPA consider the potential future uses of groundwater;



• The groundwater is contaminated over a very large area both laterally (covering several
square miles) and vertically (covering six hydrostratigraphic units to depths exceeding 200
feet);



• The groundwater contamination may continue to move either as a result of a direct or
indirect movement of NAPL or as a result of continued dissolved phase contamination;
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• The contamination may move from aquifers or areas which are not presently utilized for
drinking water to aquifers or areas which are utilized for drinking water. Protection is
necessary for the heavily used Silverado Aquifer which underlies the present extent of
contamination at the Joint Site;



• While adjudication may limit the installation of new wells, it does not preclude such
installations in the future;



• The groundwater would likely be used to some degree if it were not contaminated, as
evidenced by the presence of some wells in the area and plans by cities to install more
wells; and



Because of these factors, the risks posed, and the principal threats discussed, EPA considers the
groundwater at the Joint Site actionable.











Table 8-1
Summary of Cancer and Non-Cancer Groundwater-Related Risks



by the Plume Averaging Method
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Cancer Risk Non-Cancer Hazard Index



Chlorobenzene
Plume



Benzene Plume Chlorobenzene
Plume



Benzene
Plume



MBFB Sand Calculated Only By
Risk Contours



Method



3x10-1 Calculated Only By
Risk Contour Method



12,724



MBFC Sand 7x10-4 1.3x10-1 178 9,839



Gage Aquifer 1x10-5 * 50 * 



Lynwood
Aquifer



N/A † N/A‡ 7.2 N/A‡



* The benzene in the Gage Aquifer is in the chlorobenzene plume
† N/A - Not applicable because chlorobenzene is not a carcinogen and other carcinogens are not in the Lynwood
‡ N/A - Not applicable because there is no benzene plume in the Lynwood Aquifer
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CHEMICAL



BELLFLOWER
B-SAND
Benzene



BELLFLOWER C-SAND
GAGE AQUIFER



Chlorobenzene



LYNWOOD
AQUIFER



ChlorobenzeneBenzene Chlorobenzene
Dermal Contact with Tap Water
Total DDT NA 0.003 0.046 0.0019 NA
Total BHC NA 0.00055 0.0089 NA NA
Acetone NA 0.0017 0.0010 0.000077 NA
Benzene 600 250 0.074 0.02 NA
sec-Butylbenzene 6 NA NA NA NA
Carbon tetrachloride NA 0.48 0.095 NA NA
Chlorobenzene 0.05 0.063 1.4 0.44 0.064
Chloroform 0.2 0.2 0.040 NA NA
1,4-Dichlorobenzene NA 0.0083 0.0010 NA NA
1,1-Dichlorethane 0.004 NA NA NA NA
1,2-Dichlorethane 0.03 NA NA NA NA
1,1-Dichlorethene 0.03 NA NA NA NA
cis-1,2-Dichlorethene 0.02 NA NA NA NA
Ethyl benzene 3 0.94 0.048 0.010 NA
Methylene chloride 0.002 0.0023 0.00040 NA NA
Naphthalene 0.3 NA NA NA NA
Tetrachloroethylene 1 1.6 0.18 NA NA
Toluene 0.9 0.15 0.014 0.0033 NA
Trichloroethylene 3 3.0 0.23 NA NA
Xylenes 0.007 0.0012 0.00027 NA NA
Arsenic 0.03 NA NA NA NA
Manganese 0.002 NA NA NA NA
Total HI by Pathway 615 256 2.1 0.47 0.064
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CHEMICAL



BELLFLOWER
B-SAND
Benzene



BELLFLOWER C-SAND
GAGE AQUIFER



Chlorobenzene



LYNWOOD
AQUIFER



ChlorobenzeneBenzene Chlorobenzene
Inhalation of Chemicals from Tap Water
Total DDT NA 0.0019 2.5 0.0034 NA
Total BHC NA 0.0046 0.075 NA NA
Acetone NA 0.77 0.44 0.11 NA
Benzene 10,000 8,400 0.48 0.71 NA
sec-Butylbenzene 20 NA NA NA NA
Carbon tetrachloride NA 32 6.2 NA NA
Chlorobenzene 4 6.4 144 44 6.4
Chloroform 2 1.8 0.36 NA NA
1,4-Dichlorobenzene NA 0.15 0.018 NA NA
1,1-Dichlorethane 0.04 NA NA NA NA
1,2-Dichlorethane 7 NA NA NA NA
1,1-Dichlorethene 2 NA NA NA NA
cis-1,2-Dichlorethene 3 NA NA NA NA
Ethyl benzene 1 0.35 0.018 0.0039 NA
Methylene chloride 0.04 0.059 0.010 NA NA
Naphthalene 4 NA NA NA NA
Tetrachloroethylene 4 4.7 0.54 NA NA
Toluene 2 0.32 0.029 0.0069 NA
Trichloroethylene 20 15 1.2 NA NA
Xylenes 1 0.018 0.0039 NA NA
Arsenic NA NA NA NA NA
Manganese NA NA NA NA NA
Total HI by Pathway 10,070 8,462 156 45 6.4
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CHEMICAL



BELLFLOWER
B-SAND
Benzene



BELLFLOWER C-SAND
GAGE AQUIFER



Chlorobenzene



LYNWOOD
AQUIFER



ChlorobenzeneBenzene Chlorobenzene
Ingestion of Chemicals in Tap Water
Total DDT NA 0.0011 0.049 0.0020 NA
Total BHC NA 0.0018 0.030 NA NA
Acetone NA 1.4 0.83 0.064 NA
Benzene 2,000 1,100 0.31 0.86 NA
sec-Butylbenzene 9 NA NA NA NA
Carbon tetrachloride NA 10 2 NA NA
Chlorobenzene 0.5 0.72 16 5 0.73
Chloroform 0.7 0.72 0.14 NA NA
1,4-Dichlorobenzene NA 0.011 0.0076 NA NA
1,1-Dichlorethane 0.2 NA NA NA NA
1,2-Dichlorethane 3 NA NA NA NA
1,1-Dichlorethene 0.8 NA NA NA NA
cis-1,2-Dichlorethene 1 NA NA NA NA
Ethyl benzene 2 0.11 0.022 0.0049 NA
Methylene chloride 0.2 0.024 0.042 NA NA
Naphthalene 2 NA NA NA NA
Tetrachloroethylene 2 1.9 0.23 NA NA
Toluene 0.4 0.072 0.0065 0.0015 NA
Trichloroethylene 7 6.0 0.47 NA NA
Xylenes 0.04 0.0072 0.0015 NA NA
Arsenic 10 NA NA NA NA
Manganese 1 NA NA NA NA
Total HI by Pathway 2,040 1,121 20 5.9 0.73
Total HI by Pathway 12,725 9,839 178 51 7.2
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CHEMICAL



BELLFLOWER
B-SAND
Benzene



BELLFLOWER C-SAND
GAGE AQUIFER



Chlorobenzene



LYNWOOD
AQUIFER



ChlorobenzeneBenzene Chlorobenzene
Dermal Contact with Tap Water



Total DDT NA 7 x 10-8 3 x 10-6 1 x 10-7 NA



Total BHC NA 1 x 10-7 2 x 10-6 NA NA



Benzene 2 x 10-2 9 x 10-3 3 x 10-6 8 x 10-7 NA



Carbon tetrachloride NA 2 x 10-5 4 x 10-6 NA NA



Chloroform 4 x 10-6 5 x 10-6 1 x 10-6 NA NA



1,2-Dichlorethane 3 x 10-6 3 x 10-6 6 x 10-7 NA NA



1,1-Dichlorethene 6 x 10-5 NA NA NA NA



1,4-Dichlorobenzene NA 2 x 10-5 2 x 10-6 NA NA



Methylene chloride 3 x 10-7 4 x 10-7 8 x 10-8 NA NA



Tetrachloroethylene 3 x 10-4 3 x 10-4 4 x 10-5 NA NA



Trichloroethylene 8 x 10-5 8 x 10-5 7 x 10-6 NA NA



Vinyl chloride* 8 x 10-5 NA NA NA NA



Arsenic 5 x 10-6 NA NA NA NA



Total Cancer Risk by Pathway 2 x 10-2 9 x 10-3 6 x 10-5 9 x 10-7 NA
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CHEMICAL



BELLFLOWER
B-SAND
Benzene



BELLFLOWER C-SAND
GAGE AQUIFER



Chlorobenzene



LYNWOOD
AQUIFER



ChlorobenzeneBenzene Chlorobenzene



Inhalation of Chemicals from Tap  Water



Total DDT NA 1 x 10-7 5 x 10-6 2 x 10-7 NA



Total BHC NA 8 x 10-7 1 x 10-5 NA NA



Benzene 2 x 10-1 8 x 10-2 2 x 10-5 8 x 10-6 NA



Carbon tetrachloride NA 3 x 10-4 1 x 10-4 NA NA



Chloroform 6 x 10-4 5 x 10-4 9 x 10-5 NA NA



1,2-Dichlorethane 8 x 10-4 6 x 10-4 1 x 10-4 NA NA



1,1-Dichlorethene 2 x 10-3 NA NA NA NA



1,4Dichlorobenzene NA 3 x 10-4 3 x 10-5 NA NA



Methylene chloride 2 x 10-5 3 x 10-5 4 x 10-6 NA NA



Tetrachloroethylene 3 x 10-5 3 x 10-5 3 x 10-6 NA NA



Trichloroethylene 3 x 10-4 2 x 10-4 1 x 10-5 NA NA



Vinyl chloride* 6 x 10-4 NA NA NA NA



Arsenic NA NA NA NA NA



Total Cancer Risk by Pathway 2 x 10-1 8 x 10-2 4 x 10-4 8 x 10-6 NA
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Future Residential Use of Hypothetical Groundwater Well



RME Cancer Risk
Risk Calculated by Plume-averaging Method
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CHEMICAL



BELLFLOWER
B-SAND
Benzene



BELLFLOWER C-SAND
GAGE AQUIFER



Chlorobenzene



LYNWOOD
AQUIFER



ChlorobenzeneBenzene Chlorobenzene



Ingestion of Chemicals in Water



Total DDT NA 8 x 10-8 4 x 10-6 1 x 10-7 NA



Total BHC NA 4 x 10-7 7 x 10-6 NA NA



Benzene 9 x 10-2 4 x 10-2 1 x 10-5 3 x 10-6 NA



Carbon tetrachloride NA 4 x 10-4 8 x 10-5 NA NA



Chloroform 2 x 10-5 2 x 10-5 4 x 10-6 NA NA



1,2-Dichlorethane 3 x 10-4 3 x 10-4 6 x 10-5 NA NA



1,1-Dichlorethene 2 x 10-3 NA NA NA NA



1,4Dichlorobenzene NA 1 x 10-4 2 x 10-5 NA NA



Methylene chloride 4 x 10-5 5 x 10-5 8 x 10-6 NA NA



Tetrachloroethylene 4 x 10-4 4 x 10-4 5 x 10-5 NA NA



Trichloroethylene 2 x 10-4 2 x 10-4 1 x 10-5 NA NA



Vinyl chloride* 5 x 10-3 NA NA NA NA



Arsenic 3 x 10-3 NA NA NA NA



Total Cancer Risk by
Pathway



1 x 10-1 4 x 10-2 2 x 10-4 3 x 10-6 NA



Total Cancer Risk, All
Pathways



3 x 10-1 1 x 10-4 7 x 10-5 1 x 10-5 NA



*The risk calculation for vinyl chloride does not reflect the most recent guidelines for addressing the impact of vinyl chloride on developing organisms (i.e., children). This
“exquisite sensitivity” calculation would result in a vinyl chloride-specific (not overall) risk of up to 10 times the value shown in this table. This calculation was not
performed because the risk from the other contaminants is already high, and, even if the vinyl chloride risk were 10 times higher, the overall risk would not be appreciably
affected by modifying the calculation. However, the potential impact on vinyl chloride-specific risks is noted.
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9. Remedial Action Objectives



The previous sections of this ROD have summarized the nature of the Joint Site, including the
presence of NAPL, the distribution and types of contamination, the potential groundwater-related
health risks posed by the Joint Site, and the basis for taking action at the Joint Site. This section
briefly establishes the remedial action objectives given this information. Sections 10, 11, and 12
discuss and evaluate the basis for a TI waiver and the extent of the containment zone, discuss the
factors necessary to understand the remedial alternatives, describe the alternatives, compare the
alternatives, and justify the selected alternative. Section 13 presents the remedial action selected
in provisional form.



The remedial action objectives for the action selected in this ROD are consistent with both
CERCLA and the NCP. As set out in CERCLA, each selected remedial action must:



“[A]ttain a degree of cleanup of hazardous substances, pollutants and contaminants
released into the environment and of control of further release at a minimum which
assures protection of human health and the environment...” (42 U.S.C. §9621(d)(l)]; and



Comply with or attain the level of “any standard, requirement, criteria, or limitation under
any Federal environmental law” or “any promulgated standard, requirement, criteria or
limitation under a State environmental or facility siting law that is more stringent than any
Federal standard, requirement, criteria or limitation” that is found to be applicable or
relevant and appropriate (42 U.S.C. §9621(d)(2)(A)(i)&(ii)].



9.1 In-Situ Groundwater Standards



The particular in-situ concentration for a contaminant which this ROD requires be attained in
groundwater at the conclusion of the remedial action shall be referred to by this ROD as the in-
situ groundwater standard, or ISGS.



This ROD selects the following:



• The ISGS is the lower (i.e. more stringent) of the federal and State of California Maximum
Contaminant Level, or MCL, the drinking water standards promulgated under the Safe
Drinking Water Act;



• Solely for contaminants for which neither a federal nor a State MCL is promulgated, the
ISGS is the EPA Region IX tap water Preliminary Risk Goal (PRG).











Record of  Decision II: Decision Summary
Dual Site Groundwater Operable Page 9-2 



Montrose Chemical and Del Amo Superfund Sites March 1999



The ISGS levels that shall be applied in this remedial action are shown in Table 9-1. This table
shows the chemicals detected at the Joint Site, the federal and State MCL where available, the
PRG, and the resulting ISGS level1. To evaluate the prevalence of detection of most of the
chemicals, other than the driving chemicals discussed in Section 7, the reader should consult the
Montrose Remedial Investigation Report or the Del Amo Groundwater Remedial Investigation
Report.



The selection of the ISGS for each contaminant is determined by applicable or relevant and
appropriate requirements, and by the CERCLA requirement that remedies be protective of human
health and the environment. This is discussed below.



All groundwater at the Joint Site has been designated by the State of California as having a
potential potable beneficial use that would include drinking water [Water Quality Control Plan,
Los Angeles Basin, California Regional Water Quality Control Board, Los Angeles Region, June
13, 1994; “the Basin Plan”]. When groundwater poses an actual or potential health risk and is a
potential drinking water source or could affect a drinking water source, the NCP directs EPA to
restore groundwater to federal and State drinking water standards, in a reasonable time frame. The
NCP states, at 40 C.F.R. 300.430(a)(1)(iii)(F):



EPA expects to return usable groundwaters to their beneficial uses whenever possible, within a time frame that
is reasonable given the particular circumstances at the site. When restoration of groundwater to beneficial uses
is not practicable, EPA expects to prevent further migration of the plume, prevent exposure to the
contaminated groundwater, and evaluate further risk reduction.”



Drinking water standards are considered relevant and appropriate as cleanup standards in-situ in
groundwater and are selected by this ROD as Applicable or Relevant and Appropriate
Requirements (ARAR; see Appendix A of this ROD) for the remedial action selected by this ROD
as per 42 U.S.C. §9621(d)(2)(A)(ii), 40 C.F.R. 300.430(e)(2)(i)(B) and 55 Fed. Reg. 8750-8754
(March 8, 1990). These ARARs are described in Appendix A. The NCP requires the in-situ
attainment of the federal or State drinking water standard, whichever is lower. This standard is
commonly known as the Maximum Contaminant Level, or MCL. The lower of these two
standards for the three most-prevalent Joint Site groundwater contaminants is:



1Three sporadically-detected compounds did not have MCL or PRG values. In these cases, EPA has selected
reasonable toxicological surrogate compounds (which have similar chemical properties and would be expected to have
similar toxicological properties to the compound in question) and EPA has based the ISGS upon the PRG for the
surrogate compound. These chemicals were not consistintly detected, do not present in a discernable distribution, and
provide an insignificant portion of mass and volume of groundwater contamination, as well as the risk posed by the
Joint Site groundwater. These compounds are footnoted on Table 9-1.
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• 70 parts per billion (ppb) for chlorobenzene; 
• 1 ppb for benzene; and 
• 5 ppb for TCE.



The value of the PRG is the concentration of the contaminant in groundwater that would pose the
lower of a one-in-one-million cancer risk (10-6 risk) or a hazard index of unity, assuming standard
risk assessment assumptions for residential water use. Solely for chemicals for which no federal
or State MCL is promulgated, EPA is selecting the PRG as a remedial action standard to ensure
protectiveness of human health and the environment. EPA does not consider PRGs as
promulgated cleanup standards, and PRGs are not ARARs. However, it is reasonable to use the
PRGs as standards to ensure protectiveness in cases where promulgated standards are not
available, because such use is consistent with the NCP provision that 10-6 risk and hazard index of
1 should be the point of departure for determining remediation goals [40 C.F.R.
300.430(e)(2)(I)(A)(2)] and the fact that MCLs, when they are promulgated, are usually based on
these same levels of risk.



There is an area of groundwater for which attainment of the ISGS is not technically practicable,
and the requirement to attain ISGS levels for this groundwater is therefore waived. This is
discussed in Section 10 of this ROD.



It is important to make a distinction between in-situ cleanup standards, as opposed to discharge
standards. The former, in-situ, means “in place,” and refers to the concentration of contaminants
which must be attained in the water in the ground before the remedial action can be considered
complete. The later refers to the concentration of contaminants which must be attained in treated
water before the water can be discharged under the remedial action. These two are not always the
same. ARARs which pertain to EPA’s discharge of treated water as a result of this remedial action
are identified in Appendix A and further discussed in Section 11 of this ROD.
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9.2 Remedial Action Objectives



Remedial objectives apply in addition to the NCP and CERCLA requirement that remedial actions
be protective of human health and the environment and attain ARARs in a reasonable time frame.
The following remedial action objectives apply to this action.



1. Where technically practicable, reduce the concentrations of contaminants in Joint Site
groundwater to ISGS levels;



2. In areas of groundwater where attainment of ISGS levels is not technically practicable,
contain contaminants within their current lateral extent and depth;



3. Isolate NAPL by surrounding it with a zone of groundwater from which dissolved phase
contaminants cannot escape;



4. Prevent lateral and vertical migration of dissolved phase contaminants at concentrations
greater than ISGS levels to areas where currently they are not present or are below ISGS
levels; and



5. Protect current and future users of groundwater from exposure to Joint Site groundwater
contaminants at concentrations above ISGS levels.



In evaluating actions to meet these objectives, EPA has also sought to:



1. Reasonably limit the potential for adverse rnigration of dissolved phase contaminants and the
potential for inducing accelerated movement of NAPL. This refers to the undesired movement
of contamination in a manner that would violate or impede the objectives of the remedial
action in the long term. This is discussed more fully in Section 11.1 of this ROD.



2. Account for and limit long-term uncertainties over the course of the remedial action. This
is further discussed in Section 12 of this ROD.











Table 9-1
In Situ Groundwater Standards (ISGS)
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Compound



Federal
MCL
(µg/L)



State
MCL
(µg/L)



EPA 1998 Tap Water
PRGs (µg/L)



(Listed only when
Federal or State 



MCLs do not exist)
ISGS 1



(µg/L)
Acetone - - 610 610
Acrolein - - 0.042 0.042
Acrylonitrile - - 3.7 3.7
Aldrin - - 0.004 0.004
Alpha-BHC - - 0.011 0.011
Benzene 5 1 - 1
Beta-BHC - - 0.037 0.037
Beta-Endosulfan - - 220 220
Bromoform 100 100 - 100
Brornomethane - - 8.7 8.7
Di-n-Butyl phthalate - - 3700 3700
sec-Butylbenzene - - 61 61
Carbon Disulfide - - 1,000 1,000
Carbon Tetrachloride 5 0.5 - 0.5
Chlorobenzene 100 70 - 70
Chloroethane - - 8600 8600
Chloroform 100 100 - 100
Chloromethane - - 1.5 1.5
2-Chlorophenol - - 38 38
Cyclohexane - - -2 350 2



DDD(total) - - 0.28 0.28
DDE(total) - - 0.20 0.20
DDT(total) - - 0.20 0.20
1,2-Dichlorobenzene 600 600 - 600
1,3-Dichlorobenzene - - 17 17
1,4-Dichlorobenzene 75 5 - 5
Dicholorobromomethane 100 100 - 100
1,1-Dichloroethane - 5 - 5
1,2-Dichloroethane 5 0.5 - 0.5
1,1-Dichloroethane 7 6 - 6
cis-1,2-Dichloroethene 70 6 - 6
trans-1,2-Dichloroethene 100 10 - 10
1,2-Dichloropropane 5 5 - 5
Diethylphthalate - - 29,000 29,000
Endrin 2 2 - 2
Ethylbenzene 700 700 - 700
Freon 11 - 150 - 150
Freon 12 - - 390 390
Gamma-BHC 0.2 0.2 - 0.2
Heptachlor 0.4 0.01 - 0.01











Compound



Federal
MCL
(µg/L)



State
MCL 
(µg/L)



EPA 1998 Tap Water 
PRGs (µg/L)



(Listed only when
Federal or State



MCLs do not exist) 
ISGS 1
(µg/L)



Heptachlor epoxide 0.2 0.01 - 0.01
2- Hexanone - - 1604 1604
Isopropylbenzene - - 61 61
Methyl Ethyl Ketone - - 1900 1900
4-Methyl-2-Pentanone - - 160 160
Methyl Chloride 5 5 - 5
2-Methylnaphthalene - - -3 6.2 3
Naphthalene - - 6.2 6.2
Pentachlorophenol 1 1 - 1
Phenol - - 22,000 22,000
n-Propylbenzene - - 61 61
Styrene 100 100 - 100
1,1,2,2-Tetrachloroethane - 1 - 1
Tetrachloroethene 5 5 - 5
Toluene 1,00 150 - 150
1,2,4-Trichlorobenzene 70 70 - 70
1,1,1-Trichloroethane 200 200 - 200
1,1,2-Trichloroethane 5 5 - 5
Trichloroethene 5 5 - 5
1,2,4-Trimethylbenzene - - 12 12
Vinyl Acetate - - 410 410
Vinyl Chloride 2 0.5 - 0.5
Xylenes (total) 10,000 1,750 - 1,750
Notes:
 1- The In Situ Groundwater Standard for each chemical detected is the more stringent of the federal and state



MCL where these exist. Solely for chemical with no state or federal MCL promulgated, the ISGS is the EPA
May 7, 1998 tap water PRG.



2- There is no MCL or PGR available for cyclohexane. The ISGS value is based on the PRG for n-Hexane,
which is used as a surrogate compound for cyclohexane.



3- There is no MCL or PRG available for 2-Methylnaphthalene. The ISGS value is based on the PRG for
Naphthalene, which is used as a surrogate compound for 2-Methylnapthalene. 



4- There is no MCL or PRG available for 2-Hexanone. The ISGS value is based on the PRG for Methyl Isobutyl
Ketone, which is used as a surrogate component for 2-Hexanone.



2-4: Toxicological surrogate compounds would bve expected to have similar toxicological properties to the
Compounds  in question. The three contaminants noted were not consistently detected, do not present in
a discernable distribution, and provide an insignificant portion of mass and volume of groundwater
Contamination, as well as the risk posed by the Joint Site groundwater.
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10. Technical Impracticability Waiver
and Containment Zone



10.1 Introduction and Provisions
This ROD issues a waiver of the requirement to attain ISGS levels, and other ARARs identified in
Appendix A of this ROD, based on the technical impracticability of cleaning groundwater to ISGS
levels. This waiver is issued pursuant to 42 U.S.C.  §9621(d)(4)(C) and 40 C.F.R.-
300.430(f)(1)(ii)(C)(3). This waiver shall apply solely to a region of groundwater defined in this
section, which is called the TI waiver zone and containment zone, depending on the context, as
discussed below.



EPA has recognized that much of the groundwater at the Joint Site can be restored to ISGS levels.
In order to do so, a zone of dissolved phase contamination in groundwater surrounding the NAPL
must be contained, thereby isolating the NAPL. This zone is called the containment zone1. If this
is achieved, dissolved contamination from the NAPL. Cannot reach the water outside the
containment zone, and so the outside groundwater can then be cleaned to ISGS levels. It is
technically impracticable to attain IWGS levels inside the containment zone, because the NAPL
continues to dissolve into groundwater there. By establishing a containment zone, the greatest
possible extent of the groundwater can be restored to concentrations below ISGS levels, in
keeping with the requirements of the NCP. As specified in Section 9, the objective for water
inside the containment zone is containment; the objective for groundwater outside the
containmendt zone is restoration to ISGS levels.



Because it is technicallu impracticable to attain ISGS levels inside the containment zone, this
same physical space is also referred to as the TI waiver zone. Groundwater outside the TI waiver
zone is not subject to the waiver, and all ARARs indentified in Appendix A remain in force there
Issuance of a TI waiver does not prelude not preclude that other standards ot remedial actions
apply to the contamination within the TI waiver zone in lieu of the particular requirements that are
waived.



Figure 10-1 shows the TI waiver zone for the JointSite in each hydrostratigraphic unit. In the
chlorobenzene plume, the lateral extent of the proposed TI waiver zone is based on safely
containing the DNAPL, and extends verticallyu through the Gage Aquifer. It does not include the
Lynwood Aquifer or the Gage-Lynwood Aquitard. In the benzene and TCE plume, the TI
waiver zone extends vertically through hr MBFC Sand. It does not include the Lower Bellflower
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Aquitard,. The lateral extent of the TI waiver zone for the benzene and TCE plumes is based on 
differing factors, depending on the hydrostratigraphic unit. This is fully discussed below. 



EPA has utilized, as appropriate, the Guidance for Evaluating the Technical Impracticability of 
Groundwater Restoration, (U.S.EPA OSWER Directive 9234.2-25, October 1993). The
presence of NAPL alone generally is not sufficient to justify a TI waiver. EPA guidance directs
that a TI waiver be justified based on site-specific conditions. The guidance directs that EPA’s
justification of a TI waiver include the following elements, among others: 



! The specific ARARs or media cleanup standards for which TI determinations are
being made;



! The spatial area over which the TI decision will apply;



! The conceptual model which describes site geology, hydrology, groundwater
contamination sources, transport, and fate;



! An evaluation of the restoration potential of the area to be subject to the TI waiver,
includes data and analysis that support the assertion that attainment of ARARs or
media cleanup standards is technically impracticable from an  engineering
perspective;



! Any additional information or analyses that EPA deems necessay for the TI
evaluation.



Appendix E of the JGWFS provides such justification in detail for the Joint Site. The following
section serves only to summarize and provide highlights. This section also summarizes EPA’s
basis for selecting the size and location of the TI waiver zone in each of the hydrostratigraphic 
units.



EPA has not made a determination that no NAPL can or shall be removed from either the
Montrose or the Del Amo Superfund sites. This ROD, in issuing this TI waiver, determines solely
that existing technologies will be incapable of practicably recovering enough NAPL (essentially
all of it) to attain ISGS levels at all points in groundwater. Hence, a waiver of the requirement to
attain the ISGS must be issued for a portion of the groundwater surrounding the NAPL. This
determination leaves open the broader determination as to whether and to what degree NAPL
recovery or immobilization will occur at the Montrose Chemical and Del Amo Superfund sites.
As previously established by this ROD, a second phase of this groundwater operable unit shall
addressed this matter. Future remedial actions to address NAPL recovery or immobilization will
be addressed by amendment(s) to this Rod (See Declaration and Section 4 of this ROD). There
are many technologies which would be capable of recovering some of the NAPL from the ground at
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either site. It is noted that the TI waiver guidance cited above also directs EPA to demonstrate
“that contamination sources [NAPL] have been identified and have been, or will be, removed and
contained to the extent practicable.” EPAs second phade of remed selection addresses this
guidance provision.



10.2 Summary of Why NAPL Areas Cannot Be Restored to
Drinking Water Standards



NAPL is known as one of the most challenging and recalcitrant of all Superfund problems. As
already discussed, while in most cases there are technologies that can remove some NAPL, it is
often necessary to remove virtually all NAPL before concentrations in groundwater near the
NAPL can approach concentrations commensurate with ISGS levels. Presently, there are no
technologies, which have been proven to be capable of removing all NAPL from large sites where
NAPL is widely distributed laterally and vertically, and where stratigraphy is highly hetetogeneous
and complex.



At the Montrose Chemical Site, the soils are highly heterogeneous. DNAPL has migrated
downward to great depths, potentially exceeding 130 feet below land surface, which correspond
to the bottom of the MBFC Sand and the Gage Aquifer. DNAPL beneath the Montrose Chemical
Site occurs in discontinuous thin layers that likely reside atop the heterogeneously distributed
fine-grained sediments. The majority of the DNAPL, is below the water table. The DNAPL
relative saturation distribution has not been determined , and it is impracticable to do this to a
highly accurate degree. Montrose Chemical Company is continuing, under EPA oversight, to
evaluate the properties and distribution of DNAPL, and evaluate options for removing some
DNAPL. However, it will not be practicable to remove enough (virtually all) DNAPL so as to
attain drinking water standards in the immediate vicinity of the DNAPL.



At the Del Amo Site, there is also substantial heterogeneity in the soils. Although NAPL at the
former Del Amo plant property consists primarily of benzene, and therefore is lighter than water
(LNAPL), beneath the site it is primarily smeared below the water table. This distribution of
LNAPL beneath the former Del Amo plant property is the result of low water levels at the time of
the LNAPL release and subsequent rise of the water table for about the past 30 years. The LNAPL
that has been located and subjected to extensive testing appears to be present primarily in ganglia
and droplets held in pore spaces by capillary forces. The former Del Amo plant site also presents
an additional complication of having many multiple sources of LNAPL which are located
relatively close to each other. A region of dissolved-phase contamination surrounds each of these
sources, but because of their mutual proximity, these regions overlap in a largely contiguous
distribution. Thus, removal of virtually all the LNAPL would have to occur in all of the multiple
areas before drinking water standards could be achieved. There remain some locations where
NAPL may be present at higher residual saturations. As with respect to the Montrose Chemical
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Site, Shell and Dow are working under EPA oversight to further options for removing some of
this LNAPL. However, it will not be practicable to remove enough of the LNAPL to attain
drinking water standards.



The reduction in concentration of dissolved contaminants to ISGS levels is not practicable in the
groundwater surrounding the multiple LNAPL sources located at the Del Amo Site because(1)
removal of the NAPL source is not technically practically, (2) restoration could never be complete
due to the continuing migration of benzene from the LNAPL source; (3) extraction wells in the
fine-grained UBF and MBFB would have extremely small radii of influence, which would
necessitate impracticably large numbers of well needed to capture and remove contaminated
groundwater; and (4) the removal of the dissolved contamination in the MBFC, directly
underneath the LNAPL is not practicable because it could cause adverse downward migration of
contaminants from the overlying LNAPL sources, which will prevent the restoration this portion
of the MBFC to ISGS (See Appendix E of the JGWFS).



Significantly more detail on this argument is provided in Appendix E of the JGWFS.



10.3 Non-NAPL Contaminants in the TI Waiver Zone



Where TI waiver are applied, the waiver is applied to all chemicals within the TI waiver zone,
regardless of whether all of the chemicals served to base the original justification for the waiver.  For
example, if there is a TTI waiver zone due to benzene as NAPL, all other contaminants in the same
zone that are not present as NAPL would also be subject to the waiver.



Attempting to restore an incidental contaminant to ISGS levels that is present only in the dissolved
phase within the TI waiver zone would impose the same remedial actions on the TI waiver zone that
are otherwise waived due to the contaminant that is present in the NAPL phase. It would not be
practicable, for instance, to apply hydraulic extraction and treatment to reduce dissolved naphthalene
to ISGS levels, while the same water would also contain exceedingly high dissolved phase
concentrations of benzene, which would not be reducible due to the presence of benzene NAPL. Such
high concentrations of NAPL contaminant would dominate the capacity of the treatment technology,
prohibiting reductions of dissolved naphthalene to ISGS levels. Second, such actions might induce
adverse movements of high-concentration dissolved benzene or chlorobenzene contamination into
areas where it is not currently present, and/or downward migration of DNAPL at the Montrose
Chemical Site. Finally, it does not provide a significant environmental benefit, in this case, to attempt
to remove the incidental dissolved phase contaminants, when the contaminants which serve as the
primary risk drivers are also present as NAPL and will remain indefinitely within the TI waiver zone
at exceedingly high concentrations.
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10.4 Extent and Configuration of the TI Waiver Zone



In addition to establishing the need for a containment zone, this ROD also establishes the extent
and configuration of the zone. The containment zone selected by this ROD differs in extent and
configuration, depending on the plume and the hydrostratigraphic unit in question. EPA has based
this selection on a set of consistent principles. EPA intended that the extent and configuration of
the TI waiver zone should:



! Have a supportable technical basis;



! Be as small as reasonably possible while still meeting all objectives of the remedial action;



! Allow for limiting the potential for adverse migration of NAPL;



! Allow for limiting the potential for adverse migration of dissolved phase contamination;



! Allow for maximum efficiency in monitoring and assessing compliance with the
requirement of containing contamination within the TI waiver zone;



! Avoid complicating the remedial action, its design, and implementation to the point that
implementability is compromised or questionable; and



! Eliminate the potential for requiring remedial actions, which would provide no tangible
environmental or protective benefit.



The first two principles arise from the fact that the TI waiver zone applies by definition to the
groundwater for which it is truly impracticable to attain ISGS levels in a reasonable time frame.
By corollary, in accordance with the NCP with EPA guidance on TI waivers, and with
consideration to State of California Water Resources Control Board Resolution 92-49(H) [a.k.a.
“Containment Zone Policy, which contains a provision that containment zones be kept as small as
possible], it is EPA's intention to attain ISGS levels for the greatest practicable extent of
groundwater. EPA did not extend the TI waiver zone beyond the reasonable technical basis for its
existence.



EPA rejected assorted arguments informally suggested during the feasibility study process that the
TI waiver zone should be extended to contain the entire contaminant distribution, more than a
mile from the former plant properties and affecting six hydrostratigraphic units. This clearly
would have been an inappropriate use of a TI waiver because, regardless of any relative
difficulties or risks which might exist in attempting to restore groundwater in the downgradient
portions of the plume, it is technically practicable to do so and to do so without compromising the
objectives of the remedial action (e.g. inducing significant adverse downward movements of
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NAPL). It is the NAPL which is the foundation of and gives rise to the TI waiver zone in this
case; broad extension of the TI waiver zone outside the area of NAPL and potential influence on
NAPL would not be appropriate.



At the same time, the second principle states that the TI waiver zone is to be as small as possible,
provided that all objectives of the remedial action can still be obtained. This second phrase is
also important to EPA's selection of the extent and configuration of the TI waiver zone. Most of
the principles following the second principle arise from this consideration. In making this
selection, EPA has placed “technically impracticable” within the context of all objectives of the
remedial action, the attainment of which lead to the protection of human health and the
environment. There are areas of groundwater within the Joint Site which, in the strictest sense,
could potentially be restored to ISGS concentrations, at least temporarily. However, it would not
be technically practicable to do so without compromising other basic objectives of the remedial
action. Such areas are, therefore, included in the TI waiver zone. In keeping with the second
principle, these areas have been kept as small as reasonably possible.



The evaluation of the lateral extent of the TI waiver zone and the means of containment of
contaminants within this zone were made separately for each contaminant plume in each
hydrostratigraphic unit. However, because the LNAPL and DNAPL TI waiver zones largely
overlapped when evaluated separately EPA has established a single TI waiver zone for the Joint
Site as the union of these two zones in each hydrostratigraphic unit. The technical factors
accounted for by EPA in this evaluation include (1) physical processes affecting migration of
contaminants, (2) the hydrostratigraphic conditions of the affected units, and (3) the amount and
quality of data being used in any given hydrostratigraphic unit in the JGWFS groundwater model
(See Section 11. 1), and hence the degree of certainty/usability of the model on a case-specific
basis. The basis for the TI waiver zone is discussed briefly below for the chlorobenzene, benzene,
and TCE plumes.



Chlorobenzene Plume



The portion of the containment zone/TI waiver zone that lies within the chlorobenzene plume is
larger than the extent of NAPL itself (i.e., includes portions of the dissolved plumes immediately
adjacent to NAPL). The reason for this and the basis used to determine extent of this portion of
the TI waiver zone is discussed below and in Appendix E of the JGWFS.



As determined in the JGWFS, and discussed in Section 11.1 of this ROD, active hydraulic extraction
and treatment (pumping) is the sole effective means by which the dissolved contamination
surrounding the DNAPL at the former Montrose plant property is contained (thereby isolating the
DNAPL source). Therefore, EPA considered the implications of such pumping in determining the
size of the part of the containment zone that lies in the chlorobenzene plume. The alternatives
modeled for this remedial action were developed so as to ensure that
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DNAPL would not be mobilized by the hydraulic extraction that creates the containment zone.
The minimum necessary distance downgradient of the DNAPL at which to place containment
wells so as safely limit drawdown in the DNAPL area was evaluated using a groundwater model
(discussed in Section 11.1). Using this approach, the containment zone within the chlorobenzene
plume is determined to be the minimum area that allows for hydraulic containment of DNAPL
without adversely affecting DNAPL migration. This zone is larger than the area where DNAPL
actually occurs. The containment zone must be subject to the TI waiver, because the DNAPL
remaining inside the containment zone continuously contaminates any water that is within the
zone.



Vertically, the TI waiver zone in the chlorobenzene, plume extends to the Gage Aquifer. The best
information available indicates this is the depth to which DNAPL may have migrated. It is noted
that direct and certain identification of NAPL at the depth of the Gage Aquifer, and finding the
greatest depth to which NAPL has migrated, are extremely difficult in this type of heterogeneous
environment. However, dissolved and sorbed phase concentrations in both the MBFC Sand and
the Gage Aquifer are high enough to be indicative of the likely presence of NAPL. It is important
to note that the TI waiver zone does not extend to the Gage-Lynwood Aquitard and Lynwood
Aquifer; the area of chlorobenzene contamination in the Lynwood Aquifer shall be restored to
ISGS levels.



The majority of the chlorobenzene plume lies outside the TI waiver zone. (Section 2 and
Appendix E of the JGWFS). The plume of dissolved contaminants extends more than 1.3 miles
from the former Montrose plant in the MBFC Sand and as much as a mile in the Gage Aquifer,
and vertically occurs as deep as in the Lynwood Aquifer. Based on the results of the JGWFS, it is
feasible to restore the area of the chlorobenzene contamination to ISGS levels (e.g. drinking water
standards) outside the TI waiver zone, and such a reduction would have an effect on
concentration, mass, future contaminant migration, and risk reduction of the chlorobenzene
plume.



Benzene Plume in the UBF and MBFB Sand



This discussion pertains only to the benzene plume in the first two units, the UBF and the MBFB
Sand. The water table occurs in one of these units, depending on the location within the Joint Site.
(See Section 7, "Summary of Site Characteristics," or the JGWFS, or the Remedial Investigation
Reports). Again note the definition of plumes used by this ROD (See "Conventions for Dividing
the Contamination into Plumes,” in Section 7.2 of this ROD). As with the TI waiver zone in the
chlorobenzene plume, the size of the TI waiver zone in the benzene and TCE plumes in these
units is somewhat larger than the actual NAPL distribution. The basis for this is discussed in the
course of the discussion below.
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Basis for Not Establishing Multiple TI Waiver Zones in These Units



As previously discussed, the benzene plume in these units is characterized by a large number of
multiple residual sources, each with associated dissolved phase contaminant distributions which
have commingled into a single commingled distribution with steep or tight (i.e. large)
concentration gradients; that is, the benzene concentrations fall off quickly with distance from the
NAPL source. This observation is partially masked by the fact that there are very few places
within the benzene plume where, as one moves downgradient from a given source, another source
does not occur before end of the extent of contamination from the first source. Hence, at most
points within the benzene plume, the benzene present is a result of a contribution from one or
more NAPL sources. When observing the distribution as a whole, however, the concentration
gradients are large (i.e. the concentrations taper off sharply with distance from the NAPL source)
and the benzene plume appears to be stable. The primary reason for these observations is intrinsic
biodegradation of benzene, although it also could be partially attributed to the small hydraulic
gradient and groundwater flow velocity of these units.



EPA finds that it would not be practicable to restore water between the multiple NAPL sources at
the former Del Amo plant, as they are so close together. In the course of attempting such
restoration, contaminants likely would be pulled from surrounding sources. In addition, even if it
were possible, such restoration of very small zones of clean water (on the order of a few hundred
feet, at most, in size) in close proximity and in the midst of the multiple sources, essentially would
provide no environmental benefit. Whether on the basis of contaminant mass, migration, or risk
and concentration, the reduction of dissolved phase concentrations in these small areas would
provide virtually no increase in the certainty of containing contaminants vertically or laterally, nor
would the relative health risk be reduced in the event that the groundwater were used. It is noted
that there would be no feasible use of groundwater from these localized “islands” of clean
groundwater in the midst of the NAPL sources, because of their proximity to the NAPL sources.
Finally, the long-term effectiveness and certainty of the groundwater remedy would be largely
unaffected by such actions. For these reasons, EPA did not establish multiple small TI waiver
zones within the benzene and TCE plumes in these units, but rather a single zone.



Basis for Establishing the TI Waiver Zone at the Boundary
of the Existing Benzene Plume in These Units



In addition, based on the reasons discussed above and in Appendix E of the JGWFS, the ability of
the available practicable remedial actions to decrease the extent of the dissolved benzene plume is
at best highly limited. First, the size of the areas within the benzene plume that can be restored to
MCL will be limited by the proximity of LNAPL sources and will not likely exceed several
hundred feet. Second, the restoration of this limited area will never be complete due to the
continuing dissolution of LNAPL into groundwater (See Appendix E of the JGWFS).
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Accordingly, EPA has decided not to attempt to reduce the volume of, the benzene plume. The TI
waiver zone in the UBF and MBFB Sand is based on the area presently congruent with the
existing benzene plume, as measured by the maximum contaminant level (MCL, the drinking
water standard) for benzene (1 ppb). The justification for this is discussed in detail in Appendix E
of the JGWFS.



“Vertical Proximity” Basis for Extending TI Waiver Zone into the MBFB Sand
 Under the Former Butadiene Plancor of the Del Amo Plant



Finally, there is an area of benzene contamination in the UBF. (uppermost unit) in the former
butadiene plancor of the Del Amo plant, near what is today called the “WRC building,” and to the
south of this building. Figure 7-2 shows this area as a scorpion-tail-shaped area on the
easternmost portion of the UBF benzene distribution. In this location, there are two regions with
direct observations of NAPL in the subsurface, and groundwater concentrations approach or equal
the benzene solubility limit. EPA notes that wells were not installed in the MBFB Sand directly
under this location. While wells with non-detect results located slightly downgradient provide a
reasonable limit on the lateral extent of potential benzene contamination in both the MBFB Sand
and the MBFC Sand, it has not conclusively been shown whether there is benzene in the MBFB
Sand at this location. This ROD requires that this information be collected during the remedial
design phase.



EPA has considered, if contamination does exist in the MBFB Sand directly under these NAPL
sources, whether it would be practicable to restore the MBFB Sand at that location to ISGS levels.
The MBFB Sand directly underlies the UBF with little to no separation to provide a significant
barrier to the movement of contaminants. If the TI waiver does not extend to the MBFB Sand
under this area of contamination in the UBF, it would be required that the benzene contamination
in groundwater in the MBFC Sand be cleaned to ISGS levels. To achieve ISGS levels in this area,
hydraulic extraction would be required directly under the benzene NAPL and the extremely high
concentrations of dissolved benzene present in the UBF at this location. Such hydraulic extraction
could increase vertical gradients between the UBF and MBFB Sand, which could cause the
downward movement of dissolved benzene from the UBF to the directly underlying MBFB Sand.
While gradient controls (such as limited counter-pumping in the UBF) could be applied, it would
not be practicable to limit the contaminant movement from the UBF to the MBFB Sand to such a
degree (virtually zero) that drinking water standards (1 ppb for benzene) could be achieved and
maintained at this location in the MBFB Sand. The potential downward migration of
high-concentration dissolved benzene caused by such pumping would more than offset benefits
which might be derived from restoring water directly under the NAPL to ISGS levels. It is noted
that there is no feasible use of groundwater directly under the NAPL in the UBF because of its
proximity to the NAPL.
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Therefore, while there may in fact be no contamination at all in the MBFB Sand at this location, it
would not be practicable to restore this water to ISGS levels if contamination does exist. Based on
this, EPA has extended the containment zone/TI waiver zone into the MBFB Sand directly under
the LNAPL sources in the UBF. The extent of this portion of the TI waiver zone is based on the
footprint of the contamination in the overlying UBF at this location. The TI waiver is extended to
the MBFB Sand at this location due to its vertical proximity to the NAPL sources in the UBF. The
argument for doing so is similar to the argument for extending the TI waiver zone laterally beyond
the NAPL itself in any given unit due to lateral proximity to the NAPL.



EPA explicitly notes that the selected TI waiver zone for the benzene plume in the MBFB Sand is
not based on the footprint of the benzene contamination in the overlying UBF at all locations in
the MBFB Sand. This is only true in the area of the former butadiene plancor of the Del Amo
plant. At other locations, the TI waiver zone in the benzene plume for the UBF and MBFB Sand
are based on the present extent of benzene contamination in those units, respectively. This results
in the TI waiver zone in the MBFB Sand being slightly smaller than in the UBF.



TCE Plume in the UBF and MBFB Sand



The TCE plume within the UBF and MBFB Sand is commingled with the benzene plume (see
Figures 7-3 and 7-4). However, it does not extend as far downgradient as the benzene plume
surrounding the waste pit area at the southern boundary of the former Del Amo plant property.
The approach to the TCE plume is discussed further in Section 11 of this ROD.



Because the TCE plume in these units is inside the benzene plume, the TI waiver zone for the
TCE plume in these units is the same as for the benzene plume, described above.



Benzene & TCE Plume in the MBFC Sand



The extent of the TI wavier zone in the MBFC Sand must be discussed in terms of both the
benzene and TCE plumes at the same time. This is because the extent of the TI waiver zone in the
MBFC Sand is not based on either the extent of the benzene plume or the TCE plume in that unit,
but rather on the extent of the benzene plume in the MBFB Sand, the unit above. As discussed in
Section 2 and Appendix E of the JGWFS, the presence of NAPL in the MBFC Sand, in either the
benzene or TCE plumes, cannot be confirmed at this time with sufficient certainty upon which to
base a TI waiver for the MBFC Sand.



Unlike the upper two units, the TCE and benzene plumes are not commingled in the MBFC Sand.
The benzene plume in the MBFC Sand is limited to the area surrounding the Del Amo waste pits.
There is no TCE at this location. The TCE plume is present to the north of the Del Amo Waste
Pits, where the benzene plume is absent. Additional sampling will be conducted to determine the
exact extent of the TCE plume, but its dimensions are bracketed by the existing sampling
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locations. It is known that the extent of the TCE plume does not reach the Del Amo Waste Pits
area, and its major source appears to be at or near several solvent-handling facilities just
northwest of the MW-20 LNAPL area located at the northern end of the benzene distribution in
the UBF/MBFB Sand.



"Vertical Proximity" Basis for Extending the TI Waiver Zone to the MBFC Sand



The benzene and TCE plumes in the MBFC Sand lie under and in vertical proximity to the
LNAPL sources and the high-concentration dissolved benzene contamination in the UBF and
MBFB Sand. Even though the presence of NAPL in the MBFC Sand in the benzene and TCE
plumes has not been conclusively determined, EPA has extended the TI waiver zone to include
the MBFC Sand in these plumes because of its location underneath the LNAPL sources. The
rationale for this is as follows:



The MBFB and MBFC Sand are separated by a thin layer of mud, which exists only in the western
portion of the Del Amo Site, and pinches out in the central portion (See Section 2 of the JGWFS).
Without a TI waiver for the MBFC Sand, it would be required that the groundwater in the MBFC
Sand be cleaned to ISGS for both TCE and benzene. To do so, hydraulic extraction would be
required directly under the benzene NAPL and the extremely high concentrations of dissolved
benzene present in the MBFB Sand. Such hydraulic extraction could induce vertical gradients,
which in turn could cause the downward movement of dissolved benzene and TCE from the
MBFB Sand to the MBFC Sand. The discontinuous layer of mud between these units will not
likely serve as a sufficient barrier for such migration. While gradient controls (such as limited
counter-pumping in the MBFB Sand) could be used to offset the increase in vertical gradients and
limit the adverse downward movement of contaminants, it would not be practicable to limit the
contaminant movement from the MBFB Sand to the MBFC Sand to such a degree (virtually zero)
that drinking water standards (1 ppb for benzene) could be achieved and maintained in the MBFC
Sand.



Basis for Establishing the Boundary of the TI Waiver Zone in the MBFC Sand as the
Footprint of the Contamination in the Overlying MBFB Sand Benzene Plume



Based on the above discussion, the basis for extending the TI waiver zone to the MBFC Sand
depends on vertical proximity of the contamination in the MBFC Sand to the LNAPL sources and
high-concentration dissolved contamination in the MBFB Sand. Therefore, it is appropriate to
define the boundary of the TI waiver zone in the MBFC Sand not in terms of the extent of the
TCE and benzene plumes in the MBFC Sand but in terms of the footprint of the overlying MBFB
Sand benzene LNAPL and high-concentration dissolved contamination (e.g. the projection of the
lateral boundary of the benzene plume in the MBFB Sand onto the MBFC Sand). When the extent
of the TI waiver zone in the MBFC Sand is defined in this way, it encompasses both the benzene
and TCE plumes in the MBFC Sand. It is noted that the fine-grained LBF, which falls between the
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MBFC Sand and the Gage Aquifer, would not be subject to a TI waiver outside the chlorobenzene
plume.



10.5 Contaminants Moving Outside of TI Waiver Zone Become Subject
to All ARARs



The TI waiver applies to the region of groundwater defined by Figure 10- 1. The TI waiver does
not apply outside the region. Contamination which may originate inside the TI waiver zone but
over time come to be located outside the TI waiver zone are subject to all other applicable
requirements of this ROD, including but not limited to the requirement that all ARARs be
attained.
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11. Description and Characteristics of Alternatives



As part of the remedial action selection process leading to this ROD, EPA developed and
evaluated five remedial alternatives. Each remedial alternative considered in the JGWFS, other
than the No Action Alternative, contains: (1) a set of remedial actions for the chlorobenzene
plume, (2) a set of remedial actions for the benzene plume, and (3) a set of remedial actions for
the TCE plume. The JGWFS considered and evaluated potential interrelationships among the
remedial actions for each plume in the process of assembling the alternatives. Alternatives and
actions which would not be protective or would not attain applicable or relevant and appropriate
requirements (ARARs) in a reasonable time frame were eliminated from further consideration
prior to the detailed analysis of alternatives.



The JGWFS demonstrated that it is feasible to reduce and eliminate the volume of groundwater in
the chlorobenzene plume outside the containment zone, while containing the contamination
within the containment zone. The alternatives span three differing degrees of relative
aggressiveness with respect to reducing the volume of the chlorobenzene plume outside the
containment zone, in association with various combinations of means for containing the
containment zone (recall that the chlorobenzene plume is the only plume with contamination
outside the containment zone). This section describes the characteristics of these alternatives and
Section 12 evaluates and compares them according to the nine NCP criteria.



Before the alternatives are described, several foundational aspects for the alternatives are
documented. These evaluations provide a factual context for the alternatives that EPA considered
in selecting this remedial action. Because this adds significant length to this section, the following
outlines the section to assist the reader. Note that the actual description of elements within the
alternatives does not begin until Section 11.3.



In Section 11.1, foundations and context for alternatives are discussed, including: (1) EPA’s
consideration of the potential for adverse contaminant migration, (2) critical aspects and
limitations of the groundwater model that was used, (3) the potential and basis for reliance on
intrinsic biodegradation as a remedial mechanism in alternatives, (4) situational aspects related to
the TCE plume and why only one remedial option was appropriate for the TCE plume, (5)
situational aspects related to the compound pCBSA, and (6) EPA’s approach to alternatives. It is
noted that alternatives and scenarios which EPA screened out in the JGWFS generally are not
discussed in the ROD and the reader should consult the JGWFS for this information. Section 11.2
discusses factors related to measuring and addressing time frames for the remedial action, and the
concepts of early time performance and pore volume flushing. Section 11.3 identifies the elements
of the five alternatives which are common to all alternatives, other than the No-Action
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alternative. Section 11.4 identifies the differentiating elements among the alternatives. Section
11.5 discusses treatment technologies and treated water discharge.



11.1 Foundation and Context for Alternatives



Consideration of Potential for
Action Interrelationships and Adverse Migration



As discussed in Section 4, the various areas of groundwater contamination within the Joint Site
are interrelated, and hence EPA has addressed it as a single operable unit. Factors evaluated in the
development of remedial alternatives and the assessment of their feasibility during this remedial
selection process included but were not limited to the potential for (1) remedial action
interrelationships and (2) adverse migration of contaminants. The former refers to the movements
of contaminants that might occur in other plums in response to remedial actions that are designed
and primarily targeted toward one plume. The latter refers to the undesired movement of
contamination, including NAPL, in a manner that would violate the objectives of the remedial
action. Before alternatives were ever constructed, the focus in defining, screening, and evaluating
alternative prototypes in the JGWFS was to meet all remedial objectives for each plume while at
the same time limiting or minimizing the potential for adverse migration of contaminants.



Migration of this type could include:



1. Movement of contaminants laterally or vertically in a manner which would make them
more difficult to contain, or unacceptably increase the uncertainty associated with
containing them within the containment zone;



2. Movement of contaminants in such a manner as would retard the attainment of remedial
action standards set in this ROD (including but not limited to the attainment of drinking
water standards for water outside the containment zone), or unacceptably increase the
uncertainties associated with such attainment; or



3. Movement of contaminants that results in a spreading of the contamination to a larger area
or to areas more likely to pose a risk from groundwater use.



Site-specific examples of potential remedial action interrelationships and adverse migration that
EPA considered and accounted for in the remedial selection process include:



1. The potential for inducing NAPL to migrate downward or laterally in response to
hydraulic extraction intended to contain the NAPL or reduce the plume outside the
containment zone. Such movement, potentially caused by reducing interstitial pore











Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page11-3



Montrose Chemical and Del Amo Superfund Sites March 1999



pressures or increasing vertical and lateral hydraulic gradients in the areas where NAPL
occurs might: (1) threaten the ability of the remedial actions selected by this ROD to
contain contaminants within the containment zone, (2) cause greater and more
wide-spread migration of dissolved phase contamination associated with the NAPL, (3)
lengthen and complicate the time necessary to achieve remedial objectives, and (4)
potentially complicate the removal of NAPL by remedial actions being considered in the
second phase of the groundwater remedy.



2. The potential for movement of the benzene plume downward or laterally in response to
hydraulic extraction primarily focused on containing or reducing the chlorobenzene plume.
This movement could result in the spreading of the benzene plume to areas of groundwater
where it does not presently occur, including areas outside the containment zone and in the
lower hydrostratigraphic units. In addition, more dissolved benzene could migrate into the
chlorobenzene plume, in which biodegradation of benzene appears to be slower and less
effective in reducing benzene mass.



3. The potential for movement of TCE downward or laterally in response to hydraulic
extraction primarily targeting the chlorobenzene plume.



4. Potential for movement of contaminants from outside the Joint Site into the Joint Site in
response to remedial actions being evaluated.



In the course of the remedy selection process, EPA has found that it is feasible to limit, control
and even eliminate adverse migration of contaminants by a proper remedial design of the remedy.
The JGWFS and the remedial selection process thoroughly evaluated the potential for adverse
migration, considered the costs and benefits from the standpoint of the entire remedial action, and
formulated remedial alternatives capable of controlling and limiting the impacts of such factors
while still meeting all other goals and objectives of the remedial action, including but not limited
to attaining ARARs in a reasonable time frarne, and maintaining protectiveness of human health
and the environment over the long term.



This does not mean that all the alternatives ultimately considered present the same risks with
respect to adverse migration. In fact, some of the differences in such risks among the alternatives
form a major basis for EPA’s selection of one alternative over another. However, the alternatives
have been constructed from the beginning of the JGWFS effort to take the potential for adverse
migration into account, and the alternatives ultimately evaluated in detail by the JGWFS therefore
encompass a reasonable range with respect to such potential. The appropriate alternative for
selection therefore lies within that range.
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EPA has not specified in this ROD that no adverse migration of contaminants shall occur at all,
nor has it specified that the potential for such migration shall be completely eliminated. While the
JGWFS has shown that it should be feasible to adequately limit adverse migration of NAPL or
dissolved phase contaminants and still meet remedial action objectives, it is possible that some
adverse migration could occur during remedial implementation. This ROD contains provisions for
such a possibility, requiring that the remedial design be adjusted to reverse and contain the
adverse migration. It is crucial to note that limiting adverse migration of contaminants shall not
take preeminence over all other performance criteria and remedial action objectives of the
selected remedial action. Rather, limiting adverse migration shall take place within the context of
meeting all such requirements, including but not limited to attaining ARARs in a reasonable time
frame, and attaining the required rate of reduction in the volume of the chlorobenzene plume
outside the containment zone.



Therefore, for example, the remedial action shall be designed to reduce the chlorobenzene plume
with the rate and efficiency required by this ROD. If, once the remedial action is implemented,
adverse migration occurs at some location within the Joint Site, this ROD would require that
additional wells or systems be implemented as required to minimize and contain that migration, as
opposed to slowing the rate of cleanup by pumping less on the chlorobenzene plume. The former
would represent adjusting to the migration within the context of continuing to meet ROD
objectives. The latter would represent addressing migration at the expense of meeting ROD
objectives.



Because potential remedial action interrelationships and adverse migration were considered
intrinsically to the process of developing alternatives:



1. The remedial actions for each plume within each alternative are different than they would
otherwise be if each plume had been considered independently and irrespective of the
others. For instance, it is likely, though not certain, that EPA would have considered more
aggressive cleanup rates for reducing the size of the chlorobenzene plume outside the
containment zone, if the benzene plume did not exist. EPA did not do so because it had to
keep the potential for adverse migration of the benzene plume, given potential influence
from pumping on the chlorobenzene plume, within a reasonable range.



2. For each remedial alternative, the potential changes in drawdowns and gradients in the
area of the DNAPL imposed by hydraulic extraction were evaluated, using the numerical
model of the Joint Site groundwater discussed below. The locations and flow rates of wells
in all considered alternatives were then adjusted to minimize the changes in gradients in
the NAPL area. The results of modeling demonstrate the feasibility of limiting the
inducement of NAPL migration under all remedial alternatives considered.
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3. The JGWFS demonstrates that the goal of attaining ISGS levels in the aquifer outside the
containment zone can be achieved without undue risks of adverse migration, if designed
properly.



While it was appropriate for the JGWFS to evaluate the interrelationships among separate actions
for each of three plumes, the remedial action as selected, designed, and implemented should not
be considered a simple union of three disparate actions, but rather a unified whole addressing all
requirements of the ROD. The various actions within the selected remedial action will be
optimized together in the remedial design phase. To facilitate analysis, there is reference in the
JGWFS and this ROD to separate wellfields 1 (“chlorobenzene wellfield,” “benzene wellfield,”
etc.) but, in the final sense, the selected remedy will contain one optimized wellfield. Extraction
and injection wells in the final design will generally serve a primary purpose with respect to one
of the three plumes, yet may also have one or more purposes with respect to the other plumes,
depending on the location of the wells. The description of alternatives in this section and the
following section refer to actions for each plume separately to facilitate the documentation of the
remedy selection process and to remain consistent with the feasibility study. But it should be
remembered that remedial selection and design is not separable among the plumes.



The Joint Groundwater Model



A primary tool in the effort to evaluate (1) the performance of various remedial actions, (2) the
potential for remedial action interrelationships, and (3) the potential for adverse migration of
contaminants, was a computer-based groundwater flow and contaminant transport model. It is
noted that the model was not the only tool used by EPA in these evaluations, and not all scenarios
and types of movements were evaluated with the model (e.g., remedial actions focused on the
TCE plume were not evaluated with the model). Also, the model (as with all models) has
limitations which made it inappropriate for certain types of evaluations, as discussed in the
JGWFS and briefly below. The model was used to the extent appropriate given its objectives,
limitations, the data available, and the extent to which the model was necessary. An
understanding of the modeling objectives and limitations is essential for the evaluation of
alternatives and selection the remedial action in this ROD.



1Note: A “wellfield” refers to a particular configuration and number of hydraulic extraction and/or aquifer
injection wells in physical space. Hydraulic extraction wells pull water toward themselves and create a cone of
depression in the water table or in the head (pressure) distribution of the aquifer in which they operate. Injection wells
push water away from themselves and create a “mounding” in the water table or an area of increased pressure in the
head distribution of the aquifer in which they operate. In design, wellfields are generally varied until simulations of
their operation produce the intended hydraulic effect on the aquifer system as a whole.
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MODFLOW, a three-dimensional finite difference model, was used to simulate groundwater flow
at the Joint Site. MODFLOW was linked to the transport model MT3D for the simulations of
contaminant transport. The model domain was a rectangular area centered on, and extending
beyond, the Joint Site, incorporating known and potential sources of contamination which lie in
the vicinity of the Joint Site. The model grid consisted of 5,229 rectangular cells of 200- by 200-
foot size in the primary area of interest, and 200- by 400-foot cells in the peripheral areas.
Vertically, the model was divided into 13 layers of variable thickness to represent eight affected
hydrostratigraphic units discussed in the JGWFS and in the previous sections of the ROD.
Hydrogeologic properties were assigned to the model based on the results of remedial
investigations performed at the Montrose and Del Amo Sites. In the peripheral portions of the
model domain, hydraulic conductivities were interpolated based on a sequential gaussian
protocol. The initial conditions for the contaminant plumes were assigned to the model based on
contaminant distribution data collected during remedial investigations (See Section 2 of the
JGWFS and the RI Reports; See Section 5 of this ROD). Fixed source term concentrations were
used for areas of detected and suspected NAPL.



The model used for this analysis was a well-designed and highly useful tool for providing a basis
for a comparative evaluation of remedial alternatives and an assessment of the approximate size
and configuration of remedial systems required on a fairly large-scale. These are the purposes to
which EPA has put the model in its analysis of alternatives for the Joint Site.



At the same time, the results of the groundwater model should only be seen in the context of, and
as properly restricted by, the model’s limitations. All models have uncertainties and limitations.
EPA’s intention in discussing them in this ROD is not to cast doubt on the quality or validity of
the model or the modeling design effort used in this case. Rather, the intention is to establish that
the model cannot be used for all purposes. Also, modeling results cannot be blindly trusted but
must be accompanied by an assessment of the degree of certainty that can be attributed to them,
given the nature of the input data and of the model itself. Some results provide greater certainty
than others.



The modeling limitations applying to the model used for the JGWFS, and the reasons for them,
are addressed in detail in Section 5 and Appendix B of the JGWFS. While the limitations do not
diminish the valid uses of the model, they are critical to this remedy. Of particular note are the
following:



! The model cannot be used to reliably simulate absolute cleanup time frames. Therefore,
the evaluation of alternatives with respect to the cleanup time frame was focused on the
relative rate of approaching complete cleanup (attaining remedial action objectives at all
points in groundwater).
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One of the reasons that the model cannot accurately estimate the total times to reach
remedial objectives at all points in the Joint Site groundwater is that the model cannot
account for sorption tailing effects, which mean that contaminant desorption from soils
can occur at a slower rate than the rate at which sorption occurs (See Section 5 and
Appendix B of the JGWFS). As a result, the simulated time frames from the modeling
effort are likely to be shorter than the actual time required to complete the cleanup. While
there are also other factors of which the model cannot account, such as potential
unmeasurable intrinsic biodegradation, that may serve to lessen the actual cleanup times
compared to simulated cleanup times, it is likely that the sorption tailing effects will
dominate (See EPA’s response to Montrose Chemical Corporation in the Response
Summary to this ROD).



! The longer the time frame simulated, the greater the uncertainty associated with the
modeling result. While the time to reach remedial objectives at all points in the Joint Site
groundwater will likely be on the order of 100 years, simulations greater than the order of
50 years into the future are generally not reliable or useful. EPA has used simulations of
10-25 years for comparing remedial alternatives, even though the remedial action is not
complete in that time frame under any of the alternatives. This provides a measure of each
alternative’s relative performance and progress at 25 years toward meeting the remedial
objectives.



! The model cannot account for or simulate local small-scale heterogeneities and
preferential flow paths, which could provide an explanation for some of the observed
contaminant distributions. This is primarily for two reasons:



1) The model has a limited resolution (cell size 200 by 200 feet), hence, the model
cannot accurately estimate movements of water and contaminants along the
potential preferential flow paths that are smaller than the size of one cell.



2) Local heterogeneities and preferential flow paths may be only a few feet or tens of
feet in size, yet still be able to affect contaminant fate, transport, and distribution.
The data from the remedial investigations are not sufficient to define
heterogeneities of such a size, nor would it be practicable to obtain such data in
most cases.



! The modeling results for vertical transport from the MBFC Sand through the LBF to the
Gage Aquifer, and for vertical transport from the Gage Aquifer through the Gage-
Lynwood Aquitard to the Lynwood Aquifer, are associated with such high uncertainty as
to be largely unreliable (See Section 5 and Appendix B of the JGWFS). EPA did not use
the model for these purposes.
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! The model cannot be used to simulate movement of the chlorobenzene plume in the
MBFB Sand (water table units) near the former Montrose plant because of the high level
of uncertainty associated with the hydrogeologic parameters of the MBFB Sand in this area
(See Sections 2 and 5 of the JGWFS).



Key Findings of the Joint Groundwater FS



The model was not used as the exclusive determiner but rather as one tool in reaching these
findings. The model was not used in reaching all of these findings. Among the key findings of the
JGWFS are the following:



! Hydraulic containment (isolation) of the NAPL at the Joint Site feasibly can be achieved.
The size of the containment zone must be somewhat larger than the actual physical
dimensions of the DNAPL source to avoid the adverse impacts of hydraulic extraction on
the migration of NAPL. The associated pump rates have been approximated with
assistance from the model.



! Adverse downward migration of chlorobenzene DNAPL can be avoided by strategic
placing of hydraulic extraction wells (pumping wells) in such a manner that hydraulic
impact from these wells in the DNAPL zone is minimal (if any)



! Injection of treated water is considered a necessary component of the alternatives for the
chlorobenzene plume, because it minimizes potential adverse migration of NAPL and the
benzene and TCE plumes, minimizes the hydraulic impact on sources of contamination at
the periphery of the Joint Site, and assists in preventing dewatering of the aquifers during
extraction and treatment.



! Reducing the volume of the chlorobenzene outside the containment zone (i.e. restoration
of the chlorobenzene plume) is feasible. Three different wellfields were examined which
fall on a scale of increasing relative aggressiveness: a 350 gallon-per-minute (gpm)
wellfield, a 700-gpm wellfield, and a 1400-gpm wellfield. The long and short-term
performance of these wellfields has been evaluated and is described in the JGWFS, and is
discussed and summarized in this ROD in Sections 11 and 12.



! It is feasible to minimize or eliminate adverse movements of the benzene plume and TCE
plume were hydraulic extraction in the chlorobenzene plume to occur at any of the three
degrees of relative aggressiveness (in terms of pumping rates) considered. Optimization of
the wellfields would be necessary in remedial design, however.
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! Hydraulic influences on contaminant sources outside the Montrose and Del Amo Sites and
plumes, such as the Mobil Refinery to the west and the McDonnell Douglas facility to the
north of the former Montrose plant, can be mitigated if treated water is injected in the
aquifer (aquifer injection) as part of the remedial action.



! If no action is taken for the chlorobenzene plume, it will likely continue to migrate, as
determined by the evaluation of the fate and transport of chlorobenzene including
numerical modeling (See Montrose RI Report and Section 5 of the JGWFS).



! If no action is taken for the TCE plume, it will likely continue to migrate, as determined by
the evaluation of fate and transport of TCE including numerical modeling (See Del Amo
Groundwater RI Report and Section 5 of the JGWFS). The modeling results for the TCE
plume are less certain than for the chlorobenzene plume.



! Little reduction in the volume of the benzene plume can be attained by pumping it,
because of the presence of multiple LNAPL sources that cannot be isolated from the rest
of the benzene plume. (See Appendix E of the JGWFS and Section 10 of this ROD). In
addition, hydraulic containment of the benzene plume in the UBF and MBFB Sand
provides little-to-no benefit compared to reliance on intrinsic biodegradation only (See
Section 5 of the JGWFS). The benzene plume in the MBFC Sand feasibly can be
contained by pumping, however, and there are reasonable benefits to be considered from
such pumping. This is further discussed in Section 12 of this ROD and in Section 5 of the
JGWFS.



Potential for Reliance on Monitored Intrinsic Biodegradation



Section 7.3 of this ROD briefly addressed the presence of intrinsic biodegradation of
contaminants as a matter of site characteristics. As discussed there, intrinsic biodegradation is a
form of natural attenuation which occurs when innate microorganisms metabolize site
contaminants (See Section 7.3 and the JGWFS).



This section evaluates intrinsic biodegradation at the Joint Site from the standpoint of the
potential to rely on it as a mechanism to meet remedial objectives. Intrinsic biodegradation can
slow, halt, or reverse the outward migration of a dissolved phase contaminant in groundwater.
Hence, EPA evaluated the potential for utilizing it as a means of containing all or portions of the
containment zone. However, intrinsic biodegradation only occurs under certain conditions, and
with certain contaminants. To rely on intrinsic biodegradation in a remedial context, it must not
only be present but there must be enough confidence that it will reliably achieve the remedial
objective for which it would be used. It is possible to have confidence in the presence of intrinsic
biodegradation, but low certainty with respect to its ability to meet remedial objectives.
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For the Joint Site, intrinsic biodegradation was considered potentially reliable for containment of
the benzene plume, and is incorporated in the remedial alternatives as a containment mechanism
to varying degrees for the benzene plume. However, intrinsic biodegradation was not considered
potentially reliable for containment of the chlorobenzene and TCE plumes, and was not
incorporated into alternatives for these plumes. Intrinsic biodegradation also was not considered
potentially reliable for reducing the volume of contamination outside the containment zone, and
was not incorporated into alternatives for this purpose. The basis for this is described further
below.



Potential for Reliance on Intrinsic Biodegradation in the Benzene Plume



Recalling Sections 9 and 10, the remedial objectives for the benzene plume include only
containment; there is no portion of the benzene plume, which lies outside the containment
zone/TI waiver zone.



At the Joint Site, there is significant evidence of reliable intrinsic biodegradation of the benzene
plume in the UBF and the MBFB Sand. The factors present with respect to the benzene plume
that support the ability to rely on intrinsic biodegradation as a remedial mechanism for this
portion of the benzene plume include several of those listed in Section 7.3:



! The concentration gradients at the leading edge of the benzene plume are steep;



! The lateral extent of the dissolved plume outside of the NAPL sources is small;



! The benzene plume is much smaller than what would be expected based on groundwater
velocity and expected retardation in the absence of intrinsic biodegradation; benzene has
not migrated far from the NAPL sources despite likely being in the ground 20-40 years;



! The plume appears to be stable and does not appear to be migrating laterally;



! In-situ measurements of geochemical parameters (e.g. dissolved oxygen, nitrate, sulfate,
methane, etc.) indicate biological activity that is related to (varies spatially with) the
benzene concentration in groundwater;



! Biodegrader organism counts in groundwater indicate greater biological activity inside the
benzene plume than outside the benzene plume;



! Computer modeling runs could not be reasonably calibrated without assuming significant
benzene biodegradation;
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! An extensive body of research and literature is available to support that: a) the chemical
pathways by which benzene degrades are well understood, b) benzene is known to
biodegrade in a wide range of conditions in the laboratory, and c) benzene is known to
biodegrade in a wide range of environmental conditions in the field, including those found
at the Joint Site.



It is noted that any one of these factors, taken by itself, does not conclusively prove that intrinsic
biodegradation of benzene is occurring in the benzene plume groundwater nor that it occurs
reliably. However, when all lines of evidence are taken together, the case for reliable intrinsic
biodegradation of benzene in the benzene plume is strong. These, multiple factors not only
indicate that biodegradation is occurring, but that it is occurring to an extent that the benzene
plume in these units is being naturally contained by the intrinsic biodegradation process.
Moreover, the extent of this naturally-contained plume essentially coincides with the TI waiver
zone defined in Appendix E of the JGWFS and Section 10 of this ROD. It is therefore reasonable
to conclude that intrinsic biodegradation can serve as a mechanism to meet the objectives for
benzene plume containment for the UBF and MBFB Sand.



Reliance solely on monitored intrinsic biodegradation as a remedial mechanism for the benzene
plume in the UBF and MBFB Sand is additionally appropriate for the following reasons:



! The UBF and the MBFB Sand have low permeability, which is 10 to 100 times less than
the permeability of the MBFC Sand and the Gage and Lynwood Aquifers. Therefore,
groundwater flow velocities, and consequently, rates of contaminant migration, are low in
these units even in the absence of intrinsic biodegradation.



! These units are shallow and separated by several thick hydrostratigraphic units, including
aquitards, from the units most likely to be used for drinking (although the State classifies
all water under the site as having potential beneficial potable use). The result is that the
risk associated with a failure of intrinsic biodegradation to contain the benzene plume in
these two units would be low, provided containment is properly monitored.



Similar lines of evidence exist to support the presence of intrinsic biodegradation in the benzene
plume in the MBFC Sand. Based on sampling conducted to date, it appears that the limited extent
of the benzene plume in the MBFC Sand could be attributed to intrinsic biodegradation, which
acts to contain the benzene in the UBF and MBFB Sand under the existing condition of the
natural system. However, there is more uncertainty as to whether intrinsic biodegradation would
be reliable to contain the benzene plume in the MBFC Sand, given the high permeability of the
MBFC Sand, which could potentially result in higher contaminant migration velocities when
hydraulic extraction is undertaken with the primary focus of reducing the chlorobenzene plume.
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In addition, the MBFC Sand is separated from the Gage Aquifer only by one layer, the LBF,
which creates a higher risk with respect to contaminating deeper aquifers, including those more
likely to be used for drinking, should intrinsic biodegradation fail to contain the contamination,
making reliance on it more dubious. This is thoroughly discussed in Section 5 of the JGWFS and
Section 12 of this ROD. EPA included one alternative in which intrinsic biodegradation is relied
upon for containing the MBFC Sand, and several other alternatives where it is not relied upon.
The evaluation and comparison of alternatives in Section 12 discusses the benefits and drawbacks
of each.



Potential for Reliance on Intrinsic Biodegrdation for the Chlorobenzene Plume



Recalling Sections 9 and 10, the remedial objectives for the chlorobenzene plume include
containment within the containment/TI waiver zone, and reduction of large volume of the plume
outside the containment/TI waiver zone. EPA has determined that intrinsic biodegradation of
chlorobenzene is not a reliable mechanism to attain either objective. The basis for this
determination, and its relation to the determination made for the benzene plume, is advanced in
the following discussion.



The lines of evidence just discussed for the benzene plume do not apply to the benzene that is
commingled with the chlorobenzene plume (this benzene is, by definition, in the chlorobenzene
plume). This benzene has migrated up to three-quarters of a mile in the MBFC Sand from the
former Montrose Chemical and Del Amo plants with no known intervening sources. EPA has
considered two possible explanations for the observation that the benzene commingled with
chlorobenzene appears to have moved a significant distance from the benzene sources, in contrast
to the benzene that is not commingled with chlorobenzene. The first, and most probable,
explanation is that the presence of chlorinated organic contaminants, such as chlorobenzene,
retards the rate of biodegradation of benzene, allowing it to migrate further in groundwater before
it degrades. The second possible explanation is that chlorobenzene itself is degrading to benzene
within the chlorobenzene plume. EPA believes it is not likely that this is occurring sufficiently to
create the observed concentrations of benzene in the chlorobenzene plume; moreover,
chlorobenzene degradation, if it occurs, is not sufficiently understood in the field to confirm
reliably that benzene would be a byproduct. Further discussion ensues.



In contrast to the benzene plume, sufficient lines of support for the presence of reliable intrinsic
biodegradation of chlorobenzene at the Joint Site are not present. While intrinsic biodegradation
of chlorobenzene may be occurring to some degree,



! The state of the chlorobenzene plume, especially the fact that the plume has been able to
expand to its large lateral and vertical size, is not supportive of the presence of significant
and dependable intrinsic biodegradation of chlorobenzene and indicates that such
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degradation is not likely to be substantial enough to rely upon as a remedial mechanism in
remedy selection;



! The mechanisms by which chlorobenzene can be degraded in groundwater at the Joint
Site, while outlined in theory, are only partially understood, are supported by a relative
sparsity of laboratory studies, and are even less-well understood under field conditions,
particularly in the conditions likely to exist at the Joint Site;



! Of the relatively few laboratory studies pertaining to biodegradation of chlorobenzene,
those in which biodegradation occurred were performed under aerobic (oxygen present)
conditions; other studies showed that biodegradation of chlorobenzene may be inhibited
under anaerobic (oxygen absent) conditions; yet the conditions in the aquifers in which
chlorobenzene contamination is extensive (in particular, the MBFC Sand and the Gage
Aquifer) are likely to be anaerobic, not aerobic (for more information, see JGWFS).



The following two factors, in conjunction with the above observations, further imply that intrinsic
biodegradation of chlorobenzene cannot be conclusively relied upon in a remedial context:



! The chlorobenzene is located in deeper aquifers with higher transmissivities. There is
therefore greater potential for it to move more rapidly laterally and vertically, and it is
closer to the aquifers most-likely to be readily used for drinking (it is noted that the State
of California classifies all groundwater at the Joint Site as potential drinking water; the
distinction made here is therefore one of the degree of likelihood of groundwater use,
rather than of the classification of the aquifer). Moreover, because it becomes more
difficult. and expensive to characterize deeper aquifers fully, the deeper the contamination
the more uncertainty associated with its long-term movement. These factors imply a
greater risk associated with reliance on intrinsic biodegradation for the chlorobenzene
plume, because the implications in the event that intrinsic biodegradation should fail are
much more serious than for the shallower hydrostratigraphic units.



! It is unlikely that the biodegradation rate for chlorobenzene could be measured in the field
with enough certainty that would allow for it to be used as a reliable remedial
mechanism.The reasons for this were presented in detail in the JGWFS and in a letter from
EPA to Montrose Chemical dated September 10, 1997. These reasons are also discussed in
the Response Summary in this ROD, Response to Montrose Chemical Corporation, EPA
Response N 29.



Appendix B of this ROD provides explanations pertinent to the approach to characterization of
intrinsic biodegradation for the benzene and chlorobenzene plumes.
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Potential for Reliance on Intrinsic Biodegradation in the TCE Plume



The TCE plume, as defined in Section 7.2 of this ROD, is presently within the containment zone
as defined in Section 10 of this ROD. There is no evidence to conclude that the TCE plume is
subject to intrinsic biodegradation sufficient to keep it contained or to reduce its volume. As
discussed in Section 7.3 of this ROD, (1) the range of rates of intrinsic biodegradation of TCE
(and PCE) measured at other sites is much less (as much as 100 times slower) than the
corresponding range for benzene, (2) limited modeling performed on TCE in the JGWFS, which
assumed that TCE degrades at rates similar to those found at other sites, indicated significant
migration of TCE would occur over time, particularly if hydraulic extraction is undertaken for the
chlorobenzene plume, and (3) data from the remedial investigation indicate that TCE and PCE are
migrating under existing conditions (that is, the TCE plume is not presently spatially stable with
time). As with the chlorobenzene plume, intrinsic biodegradation may be occurring to some
degree in the TCE plume. The significant rate of biodegradation of benzene in the benzene plume
may be enhancing the rate of biodegradation of TCE in a process called co-degradation. This may,
in fact, result in significant reductions in the field resident half-life of TCE at the Joint Site (and
hence, the rate of its movement over time) compared to typical half-lives for TCE in the absence
of benzene degradation. However, such processes cannot be relied upon with significant or
sufficient certainty to the extent that they could be used as remedial mechanisms to contain or
cleanup the TCE plume.



Basis for Using One Option for the TCE Plume in All Alternatives



All remedial alternatives that EPA considered in the remedial action selection process, other than
Alternative 1, No Action, contained the same action for the TCE plume2. The rationale for
including the same remedial action for TCE within the alternatives is presented below. The TCE
action itself is discussed in Section 11.2. In general, there is both a need for a remedial action to
contain the TCE plume, as well as significant limitations on the manner in which such an action
can reasonably be implemented, due to the TCE plume’s commingling and/or proximity to the
benzene plume and benzene NAPL..



2The reader is reminded that in this ROD, unless otherwise noted, the term TCE refers to the family of
chlorinated solvents including trichloroethylene (TCE), perchloroethylene (PCE), trichloroethane (TCA), and
dichloroethylone (DCE). The term “TCE plume” refers only to the TCE that is not commingled with chlorobenzene
presently. The TCE plume lies, primarily, under the former Del Amo plant. See Section 7, “Summary of Site
Characteristics,” for discussion on the distribution of  TCE.
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Why a TCE Action Can Be Selected Despite Data Limitations



As mentioned earlier, the amount of data available regarding the TCE plume is comparatively less
than that for the benzene and chlorobenzene plumes. The extent of the TCE plume at the Joint
Site is bracketed spatially in the downgradient direction, and there is evidence as to the presence
of sources of TCE contamination along the western border of the former Del Amo plant. The
former Del Arno plant as well could have been a source of TCE. Because of the lesser amount of
characterization data, TCE remedial scenarios were not directly modeled, and the TCE plume was
addressed on a conceptual, performance-based level. In order to complete remedial design,
additional confirmatory data on the TCE plume, including its exact extent in each of the
hydrostratigraphic units as well as information about sources of TCE, is necessary.



EPA did not collect this data during the RI phase in part because the need for it was not apparent until
late in the RI process, but primarily because the necessary approach to the TCE plume, from a
remedy selection standpoint, is evident and supportable from the existing data, in large part due to
the TCE plume’s proximity to the benzene plume. The specific situation in which the TCE plume
occurs means that less information is needed about it to select a remedy for it. This would not be the
case if the benzene plume and benzene NAPL were not also present. This is described in more detail
below. EPA acknowledges, however, that additional data about the TCE plume will be necessary to
complete the remedial design phase, and this ROD requires that such data be collected (See Section
13, ”Specification of the Remedial Action”). EPA also has the authority to amend the ROD if
necessary to address conditions revealed during this sampling.



Why a Remedial Action for the TCE Plume is Necessary



As discussed in the section above regarding reliance on biodegradation, the data and information
available suggest that the TCE plume is likely to move adversely in response to changes in
hydraulic conditions, such as would occur from pumping in the chlorobenzene plume. In fact,
data suggest that the TCE plume is migrating under current conditions, even before such pumping
takes place. Laboratory and field studies indicate that under most conditions TCE biodegrades at
significantly lower rates in the field than does benzene, which is proven to be highly and robustly
biodegradable. The TCE plume appears to have moved farther from the apparent sources
compared to benzene, despite the fact that the TCE sources may be younger than the Del Amo
benzene sources. This is owing to the fact that the presence of the TCE in part may be due to
sources which have come into operation since the close of the former Del Amo plant.



Based on this higher potential to move in response to adding outside hydraulic influences to
aquifers nearby the TCE, containment of the TCE will be necessary to prevent adverse movement
of the TCE. Moreover, intrinsic biodegradation cannot be relied upon to obtain this containment
(see previous section). Intrinsic biodegradation of TCE, to the extent it occurs, will enhance the
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action selected by EPA for TCE and by assisting in keeping the TCE contained. However, active
hydraulic containment, using hydraulic extraction with aquifer injection of treated water, will be
necessary to keep the TCE contained.



Why Appropriate Version of Active Hydraulic Containment
for the TCE Plume are Limited



While it is necessary that hydraulic extraction be applied to the TCE plume, the manner in which
it feasibly can be implemented is limited by its proximity to the high-concentration dissolved
phase benzene and benzene NAPL. On this point, the following discussion addresses the MBFB
Sand and MBFC Sand in turn.



In the MBFB Sand, the TCE plume is commingled with the dissolved phase benzene plume at
high concentrations and the benzene NAPL in the benzene plume. Accordingly, using hydraulic
extraction to remove the TCE from within the benzene plume would not a reasonable option, as it
would require pumping the benzene plume in the fine grained upper units. This is a prospect
which does not further the objective and requirement of containment, and, consequently, was
screened from further consideration.



In the MBFC Sand, the TCE plume lies directly under the high-concentration dissolved phase
benzene plume and NAPL in the MBFB Sand. Thus, either containing or reducing the
concentrations of TCE in the MBFC Sand would require hydraulic extraction under the MBFB
Sand contamination at the former Del Amo plant. Because of the thin stratigraphic separation
between the MBFB Sand and the MBFC Sand, this would move some contamination downward
from the MBFB Sand to the MBFC Sand. Such hydraulic extraction would impose significant
risks and implementation problems because of the benzene NAPL lying directly above the MBFC
Sand being pumped.



Based on existing data, EPA does not believe that hydraulic extraction directly under the benzene
plume in the MBFB Sand is appropriate. If data collected in the remedial design phase indicates
pumping of the MBFC Sand is necessary under the benzene plume and benzene plume NAPL in
the MBFB Sand, EPA could modify the proposed remedy to include such a component to the
remedial action. Instead, EPA’s selected action for the TCE plume ensures that it remain
contained within the containtrient zone, but does not require that pumping take place directly
under the high concentrations of benzene in the MBFB Sand. This is consistent with other
remedial action components in this ROD where the containment zone is affected by hydraulic
pumping. In such cases, the extraction well or wells used to achieve the containment purposely
have been located downgradient of the NAPL, rather than directly in the midst of or under the
NAPL, so as to avoid inducing the movement of the NAPL (and associated high dissolved
concentrations of contaminant) downward.
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In summation, if remedial objectives were to be attained, EPA did not have multiple options as to
whether the TCE plume would be contained, nor as to whether or how hydraulic extraction would
be used. EPA has selected the option for the TCE plume presented in Section 11.3. This option
was included as a component in all alternatives considered, other than the No-Action alternative.
This alternative is largely performance-based, and insures that: (1) the immediate TCE sources are
partially contained by localized pumping in the MBFB and MBFC Sand, and that (2) the TCE
plume remains contained within the containment/TI waiver zone. The TCE action is described in
Section 11.3.



11.2 Characterizing Time Frames and Efficiencies



As discussed, the two most fundamental elements of this remedial action are: (1) containing the
containment zone, and (2) eliminating the dissolved phase groundwater contamination outside the
containment zone with concentrations above ISGS levels. The containment zone must be
contained indefinitely, and this containment is accomplished by a combination of hydraulic
extraction and treatment (with assistance from aquifer injection of treated water), and reliance on
intrinsic biodegradation. Eliminating the dissolved phase contamination outside the containment
zone is accomplished in every alternative by hydraulic extraction and treatment of groundwater.
The concepts in this subsection place the performance characteristics of the alternatives into
context.



Long Time Frames and How Time To Achieve Objectives Is Characterized



The duration of the remedial action selected by this ROD is long in two three respects:



! The presence and manner of occurrence of NAPL at the Joint Site requires that the
containment zone remain contained indefinitely.



! The attainment of ISGS levels at all points in the chlorobenzene plume outside the
containment zone (the part of the plume subject to plume reduction) will take a long time
due to:



! The large size of the plume and the number of hydrostratigraphic units affected;



! The complexity (heterogeneity) of the subsurface, including relatively low-
permeable zones, where achievable extraction rates of wells, and consequently
the flushing rates, will be low.



These introduce complexities in terms of characterizing and evaluating the time to reach
objectives.
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It is important to note that cleanup of the contamination inside the containment zone is not a
remedial objective of this action. It is true that over an extremely long time, all of the NAPL will
eventually dissolve into the groundwater in the containment zone. However, this will not occur in
a reasonable time frame. The process of NAPL dissolution is too complex and its completion too
far removed in time to obtain any reasonable estimate of the time interval, other than to say that it
may be on the order of centuries. This ROD does not consider NAPL dissolution to be a remedial
mechanism, and the action for the containment zone is characterized as “indefinite containment,”
not “cleanup by dissolution.” As such, the alternatives are not characterized in term of the time for
NAPL dissolution to be complete.



In contrast, eliminating the contamination above ISGS levels outside the containment zone is a
remedial objective for this action, and hence the time required to accomplish this objective, and
the relative rate and efficiency with which this occurs, are pertinent and appropriate
characteristics within which to frame alternatives. Because the benzene and TCE plumes lie
entirely within the containment zone to begin with, this objective applies solely to the
chlorobenzene plume outside the containment zone.



As discussed in Section 11.1, the time frame to reach ISGS levels at all points in the groundwater
outside the containment zone was evaluated in terms of the progress in approaching this
objective, rather than by obtaining a total time frame directly from the model. This is because
modeling simulations of cleanup time frames can only be used on a relative, not absolute, basis,
and because the total time to clean up is longer than the time the model can reliably simulate.



Instead of characterizing and comparing alternatives based on the simulated total time to reach
objectives, EPA compared their simulated relative performance within a 25-year time frame. The
uncertainties associated with 25-year simulations are lower and the model’s results are more
reliable. The total time to reach the objective of eliminating the chlorobenzene plume outside the
containment zone is inferred on a relative basis from each alternative’s performance at 25 years.
This provides a reasonable basis for comparison among alternatives in terms of total cleanup time,
even though a certain value for the total cleanup time is not available.



As will be discussed in Section 11.3, the four alternatives other than No Action differ in terms of
the relative aggressiveness with which the chlorobenzene plume outside the containment zone is
reduced. However, the time needed for the volume of the chlorobenzene plume outside the TI
waiver zone to shrink to zero is long (in excess of 50 years) even in the fastest alternative
considered. This consideration, and the consideration that the containment zone must remain
effective indefinitely, form a primary context for the characteristics, comparison and selection of
alternatives which takes place in this Section and Section 12 of this ROD.











Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page11-19



Montrose Chemical and Del Amo Superfund Sites March 1999



Early Time Performance



When using hydraulic extraction, aquifer injection and treatment to reduce the size of a plume,
plume reduction often does not occur at a constant rate. It is the last fraction of plume reduction
of the chlorobenzene plume, closest to the containment zone, which may be the most difficult and
take the longest to remove. Some of the alternatives considered are able to remove a large
majority of the plume very quickly, leaving only a small percentage of the plume to be addressed
over the relatively long remainder of the remedial action. Other alternatives remove very little of
the plume until very late in the total cleanup time. As just discussed, the time frame required to
reach remedial objectives at all points in the chlorobenzene plume outside the containment zone
is extended so it becomes appropriate to consider to what degree the remedial objectives are
achieved in the interim period during the remedial action but prior to actually attaining remedial
objectives. In this ROD, EPA refers to this concept as early time performance.



Pore Volume Flushing



For the groundwater contamination which lies outside the containment zone, this remedial action
relies on hydraulic extraction and aquifer injection, as discussed above. These actions induce
hydraulic (pressure) gradients in the ground which force water to move. Flushing is the process
by which dissolved contaminants are mobilized and removed by the water movement induced by
hydraulic extraction and/or aquifer injection. In this process, contaminants adsorbed to soils in the
saturated zone are induced to desorb (this occurs at a limited rate) into the dissolved phase. In
short, flushing is the means by which hydraulic extraction and aquifer injection accomplish the
“cleaning” of the aquifer. Pore volume flushing is a measure of the number of times the volume
of water in the interstitial pores in the soil will be exchanged per unit time through a hydraulic
extraction/aquifer injection system.



Two factors of importance with respect to pore volume flushing are its magnitude and its
distribution. Pore volume flushing is typically optimized during remedial design of the wellfield.
However, this remedy selection process examined the issue of general overall pumping rate
(“aggressiveness”) in reducing the chlorobenzene plume, in light of potential adverse migration
and plume interactions. Therefore, an evaluation is appropriate on a general level as to whether
each alternative will (1) produce significant pore volume flushing and (2) whether given an
approximate overall pump rate, pore volume flushing can be reasonably distributed to cover the
entire portion of the chlorobenzene plume outside the containment zone. EPA has therefore
characterized the alternatives in terms of pore volume flushing prior to making the formal
comparison of alternatives.



Pore volume flushing rate magnitudes and distributions, simulated for each of the remedial
alternatives, can be found in Appendix B of the JGWFS.
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11.3 Elements Common to All Alternatives



Containment Zone and Restoration Outside the Containment Zone



As discussed in Sections 4 and 10 of this ROD, all alternatives considered by EPA in this
remedial selection process (other than the No Action Alternative, Alternative 1) follow the
approach of hydraulically containing a zone of groundwater around the NAPL, thereby isolating it
from the remainder of the groundwater, which can then be cleaned. In keeping with this approach,
all alternatives considered for this remedy other than No Action include a Technical
Impracticability (TI) waiver for certain ARARs, to be applied to a zone of groundwater (shown in
Figure 10-1), in which contaminants in groundwater are indefinitely contained. This was
thoroughly discussed earlier in Section 10 of this ROD. The TI waiver zone and containment zone
refer to the same physical space.



Contingent Actions



All of the alternatives except for No Action utilize hydraulic extraction and treatment as the
means by which a substantial portion of the containment zone is contained. All alternatives except
for No Action also rely upon monitored intrinsic biodegradation as the means by which the
balance of the containment zone is contained. The basis for this reliance is discussed in a later
subsection of this section. The degree to which monitored intrinsic biodegradation is relied upon
varies in some of the alternatives, as discussed below. In general, under all alternatives other than
No Action, all of the containment zone within the chlorobenzene plume is contained by hydraulic
extraction, and some or all of the benzene plume is contained by reliance on monitored intrinsic
biodegradation, depending on the alternative.



Because it is a passive and pre-existing natural condition, the efficacy of intrinsic biodegradation
must be consistently monitored when it is applied. Moreover, it is not only appropriate but
necessary that contingent and active measures be available should monitoring indicate that the
remedial objective of containment is not being met by the passive process. Where it is applied by
this ROD, monitored intrinsic biodegradation is relied upon solely to the extent that it successfully
contains dissolved phase contamination within the containment zone. Should it fail to do so,
hydraulic extraction and treatment shall be implemented as a contingent action, replacing
monitored intrinsic biodegradation as the means of containment in such areas.



It is not possible at the time of issuing the ROD to specify exactly all aspects of the contingent
action that would be taken if reliance on intrinsic biodegradation fails to contain the benzene
plume where it is applied. This would be impractical because the number of possible types of
failure is very large. The nature of any given containment transgression, including its vertical and
lateral location, extent, and contributing causes, cannot be foreseen in advance but would largely
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determine the detailed aspects of the contingent remedial action appropriate to correcting the
transgression (e.g. where to apply extraction, injection, how to modify local pump rates, etc.)
These aspects are largely a matter of design adjustments during the operation and maintenance
phase of the remedial action. This ROD therefore specifies, on a performance basis, that
contingent actions will be determined and undertaken in order to restore the condition of
containment and that such actions will utilize active hydraulic extraction and treatment. Aquifer
injection has the capability to alter aquifer hydraulics and assist in effecting or restoring
containment. Where it is appropriate, and can be utilized in accordance with ARARs, aquifer
injection can be used to supplement hydraulic extraction and treatment for such purposes.



Provisions for contingent actions are more fully detailed in Section 13.



Monitoring



All of the alternatives, except the No Action Alternative, include long-term and continual
monitoring to confirm containment, remedial action performance, and other factors mentioned
more specifically below and in Section 13. All of the alternatives also require periodic well
surveys, both of private and public wells, to ensure that groundwater is not being used in a
manner that would present an unacceptable health risk within the area of groundwater
contamination that remains as the remedial action progresses.



Additional Data Acquisition



All of the alternatives, except the No Action alternative, would require that additional data be
collected at the Joint Site, including but limited to:



• Data sufficient to further identify TCE sources within the Joint Site and to characterize the
exact extent of its distribution;



• Data to further characterize the benzene plume in the, MBFB Sand under the butadiene
plancor of the former Del Amo plant; and



• Data to further characterize the downgradient extent of the pCBSA plume.
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Institutional Controls



All alternatives other than No Action would include certain institutional controls.



Existing legal and regulatory requirements exist that may limit the use of groundwater in the
contaminated area at the Joint Site. However, EPA is not in control of these requirements, in that
EPA cannot ensure that (1) these authorities will remain “on the books” for the duration of this
remedial action, and that (2) these requirements will be enforced in accordance with the
requirements of this ROD. Among these requirements are the adjudication of the Los Angeles
Groundwater Basin, as described in Section 7, as well as limitations and requirements on well
installations imposed by the State Water Resources Control Board. As discussed in Section 7,
these controls cannot be relied upon by EPA to be effective in the long term other than as an
enhancement to the proposed remedy. This is particularly important given the long time frame
over which this remedy must remain in place. Because the groundwater contamination covers
literally thousands of separately-owned real property parcels, imposing direct institutional controls
on real property throughout the entire distribution of groundwater contamination at the Joint Site
would be impracticable.



Superfund regulations clearly state that, while institutional controls should be considered as a
means for supplementing a remedy, they should not be relied upon as the sole remedy. The NCP,
at §300.430(a)(1)(iii)(D), states,



EPA expects to use institutional controls such as water use and deed restrictions to supplement engineering
controls as appropriate for short-and long-term management to prevent or limit exposure to hazardous
substances, pollutants, or contaminants... The use of institutional controls shall not substitute for active
response measures (e.g. treatment and/or containment of source material, restoration of groundwaters to their
beneficial uses) as the sole remedy unless such active measures are determined not to be practicable, based on
the balancing of trade-offs among alternatives that is conducted during the selection of the remedy.



Similarly, EPA notes that the NCP preamble, at 55 Fed. Reg. No. 46, p.8706, notes that:
“...institutional controls may be used as a supplement to engineering controls over time but should not
substitute for active response measures as the sole remedy unless active response measures are not
practicable...”
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This remedial action contains certain institutional controls to supplement the primary actions
selected in this ROD, which include both containment and restoration of groundwater resources
through treatment as preferred by the NCP. All alternatives other than No Action include the
following institutional controls:



1. EPA would coordinate with the appropriate agencies regarding the existing legal and
regulatory prohibitions and restrictions on groundwater use for the affected groundwater at
the Joint Site.



2. At its sole discretion, EPA may issue administrative non-interference orders within its
authority to ensure that actions taken by outside parties do not interfere with the Joint Site
remedial action. Non-interference orders are administrative orders issued by EPA pursuant
to CERCLA which direct a party to cease or desist from taking an action that would
interfere with EPA’s remedy, and/or to take actions specified in the order to prevent or
mitigate such an interference. As an example, if a facility outside the periphery of the Joint
Site has groundwater contamination is moving or will move into the Joint Site during the
remedial action, EPA may issue an order directing that party to take actions that will
prevent such interference. Likewise, if such a party were implementing its own
groundwater cleanup using hydraulic extraction, and such extraction threatened to create
hydraulic changes that would threaten the effectiveness of the remedial action selected by
this ROD, EPA could issue such an order directing that the party cease and desist or
modify its remedial actions in such a way that such interference is avoided.



3. EPA would perform well surveys to monitor groundwater use within the area of
groundwater affected by contamination at the Joint Site. If well users within the area are
found, EPA would inform such persons directly of the substantial health risk and also
inform the State and local agencies which have jurisdiction and/or authority with respect to
groundwater wells and groundwater usage within the Joint Site. Also, EPA may issue
non-interference orders, at its discretion, to prevent or limit operation of wells which may
be found to exist within the contaminated groundwater at the Joint Site in the future.



With respect to potential interferences from outside sources of contamination, in addition to
issuance of non-interference orders as discussed above, EPA may consider amending this ROD to
select specific remedial actions for such sources as part of the Joint Site, if EPA should determine
that such actions become necessary during the remedial design or implementation of the remedial
action.
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Common Elements for the Chlorobenzene Plume



All of the alternatives (except No Action, Alternative 1) contain the following aspects with respect
to the chlorobenzene phane:



! The volume of the chlorobenzene plume outside the containment zone/TI waiver zone
that contains contaminants at concentrations above ISGS levels is reduced to zero.3



! This reduction of volume of the chlorobenzene plume  outside the containment zone/TI 
waiver zone is accomplished by hydraulic extraction, treatment, and aquifer injection.



! The volume of the chlorobenzene plume inside the containment zone/TI waiver zone,
surrounding the NAPL, is contained indefinitely. The extent of the TI waiver zone was
identified in Section 10.



! The containment zone/TI waiver zone is contained by means of hydraulic extraction,
treatment, and aquifer injection. NAPL itself is not removed as part of this remedy (unless
incidental). Rather, water into which the NAPL has dissolved is removed and treated
within a zone of groundwater which surrounds the NAPL.



! The majority of the hydraulic extraction will take place, in roughly balanced amounts, in
the MBFC Sand and the Gage Aquifer. Some extraction will also take place in the
Lynwood Aquifer.



! Aquifer injection of treated water. As discussed earlier, this is necessary for hydraulic
control and to ensure that the movement of NAPL is not unreasonably induced by the
pumping, and so it is included in all alternatives.



! Monitoring sufficient to confirm and evaluate the plume reduction outside the containment
zone, the containment of the containment zone, movements of contaminants within the
plumes, groundwater levels, gradients, hydraulics, effects of pumping, and other factors.



! Contingent hydraulic extraction in the event that contamination leaves the containment
zone (to which the TI waiver is applied).



3AIternatives 2-5 differ in term of the relative aggressiveness, or rate, that the cleanup of the chlorobenzene
plume outside the containment zone would occur. These differences are discussed in Section 11.3, which discusses the
differentiating aspects of the alternatives.
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! A TI waiver applied to the MBFB Sand, MBFC Sand, Lower Bellflower, and Gage
Aquifer. The Lynwood Aquifer is not included in the TI waiver and therefore Lynwood
groundwater within the Joint Site will be restored to concentrations at or below ISGSs
(See Section 10). The containment/TI waiver zone extends deeper within the
chlorobenzene plume than within the benzene plume.



Common Elements for the Benzene Plume



The benzene plume lies entirely within the containment/TI waiver zone and so, under all
alternatives considered other than the No Action Alternative, is not subject to volume reduction
(e.g. shrinking the volume of water in the plume with contaminants at unacceptable
concentrations), but rather containment. The basis for this was discussed in Section 10 of this
ROD. The means used to contain the benzene plume varies among the alternatives, as is
discussed in Section 11.4, following this section.



Under all alternatives except for No Action, this ROD sets a performance requirement that the
benzene plum remain contained within the containment zone/TI waiver zone. Under all
alternatives except No Action, if the benzene plume leaves the containment zone in the future,
additional active hydraulic extraction and treatment of the benzene plume would be implemented
to re-establish hydraulic containment of the benzene within the TI waiver zone.



The following are also components of all alternatives (except Alternative 1) for the benzene
plume:



! Monitoring sufficient to confirm and evaluate containment of the benzene plume, the
movement of contaminants within the benzene plume, the continued effectiveness of
intrinsic biodegradation within the benzene plume, groundwater levels, gradients,
hydraulics, effects of pumping, and other factors.



! A TI waiver applied to the UBF, MBFB Sand and MBFC Sand, but not to the Gage or
Lynwood Aquifers. See Section “Technical Impracticability ARAR Waivers” in this ROD.
As described in that section, there is a single TI waiver zone for the Joint Site but it
extends to a lesser depth for the benzene plume than for the chlorobenzene plume.



Common Elements for the TCE Plume



Under all alternatives, a performance-based approach is applied to the TCE plume, requiring that
the TCE, like the benzene, remain contained within the containment zone (TI Waiver zone).
Under this approach, as with benzene, if the TCE moves outside the containment zone, hydraulic
extraction would be employed to re-establish containment. This contingent hydraulic extraction
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would not take place under the benzene NAPL, but at the periphery of the containment zone;
hence, risks of benzene movement would be minimized (See earlier discussion in Section 11. 1).



The remedial action for the TCE plume in all alternatives, other than the No Action alternative,
contains or addresses the following:



! The immediate sources of TCE contamination in the TCE plume (near solvent-using
facilities upgradient of the MW-20 area) will be partially contained by pumping
groundwater at low rates near these sources and treating it. This hydraulic extraction will
not be directly under the benzene NAPL in the MBFB Sand, but will take place slightly
upgradient of the NAPL This hydraulic extraction will limit the highest concentrations of
TCE, as well as TCE NAPL from migrating laterally and vertically, although it will not
completely prevent the migration of the TCE.



! Treated water from this hydraulic extraction will be re-injected back into the aquifer to
obtain the optimum flushing and ability to limit hydraulic influences on the neighboring
benzene NAPL and/or chlorobenzene plume.



! Additional sampling during remedial design will confirm the exact size and nature of the
TCE plume in the MBFC Sand for design purposes. If the data reveal unexpected
information, adjustments to the remedy will be proposed and implemented by EPA, as
necessary.



! On a performance basis, TCE that is currently within the containment zone (TI waiver
zone, established as described earlier in this ROD) will not be allowed to leave the
containment zone. While hydraulic extraction of the TCE in the MBFC Sand directly
under the benzene NAPL in the MBFB Sand is not proposed, additional pumping wells
downgradient of the TI waiver zone and/or under the MBFC Sand in the Gage Aquifer
may be required to meet this performance requirement and such needs will be assessed
during the remedial design phase.



As this action for the TCE plume does not further vary among the alternatives, it is not further
described in the discussion differentiating the alternatives that follows.
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Actions for the Contaminant pCBSA



All alternatives, except for the No Action alternative, contain the following actions with respect to
the compound pCBSA. The rationale for taking these actions is presented in Section 12, however,
as some of the information in the remainder of Section 11 provides part of the basis for this
action. However, the actions for pCBSA are noted here so that all common-elements can be listed
together.



pCBSA is being addressed separately from all other contaminants by this remedial action.
Therefore, the requirements specified elsewhere in this ROD for the chlorobenzene, benzene, and
TCE plumes do not apply to pCBSA. All alternatives other than the No-Action alternative contain
the following actions for pCBSA. Section 12 provides much more detail on the rationale for this
action.



! The concentration at which pCBSA is re-injected into the ground shall be limited to
25,000 ppb. The State of California holds that 25,000 µg/l can be considered a provisional
health standard for pCBSA with respect to injected groundwater. This requirement is a
non-promulgated standard of the State of California (See Section 8 of this ROD), however,
it is selected by this ROD as a performance standard for injected groundwater.



! The full downgradient extent of pCBSA contamination shall be determined and the
movement of pCBSA shall be routinely monitored.



! Sampling at potentially susceptible public production wells shall include analyses for
pCBSA.



! Well surveys shall be routinely updated to identify any new wells which may lie within the
pCBSA distribution.



! At the Superfund 5-year reviews required by law, EPA will re-evaluate whether additional
toxicological studies have been performed for pCBSA, assess the extent of the pCBSA
plume and make determinations as to whether the remedy remains protective with respect
to pCBSA.



It should be noted that the 25,000 ppb limit on aquifer injection of treated water mentioned above
is not an in-situ standard. Therefore, this value does not represent an ISGS value. This ROD
standard applies to the action of aquifer injection after groundwater is withdrawn and treated; it
does not imply that groundwater in the ground will be cleaned to this value.
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11.4 Differentiating Description of Alternatives



A summary of major elements of alternatives is shown in Figure 11-1, and in Table 11-1.
These figures greatly facilitate the discussion in this subsection as well as the previous subsection.
Figure 11-1 is arranged visually by hydrostratigraphic unit. It provides a summary of both the
common and differing elements of the alternatives in terms of how the containment zone is
contained, and the means by which the contaminant concentrations in any portion of the plum
outside the containment zone are reduced (the volume of the plume reduced) so as to attain ISGS
concentration levels within the aquifer. Table 11-1 provides similar information in tabular format,
but also shows information related to the TCE plume, aquifer discharge methods, and cost, which
are not shown on Figure 11-1 for simplicity. It is noted that Table 11-2 contains more detailed
cost information than Table 11-1.



A description of elements that are common among the alternatives was provided above. The
following discussion provides a description of the differing elements of the alternatives that were
considered as part of the remedial action selection process. The representative technologies and
discharge options are also shown for each alternative. Further discussion of the treatment
technologies and discharge options are discussed in the next section. Because the action for the
TCE plume is common to all alternatives, it is not discussed in this section.



Detailed and overall cost information that is cited in the following discussion is summarized in
Table 11-2 of this ROD.



Alternative 1



Alternative 1 is No Action. Under this alternative, no remedial action would be taken, and no
monitoring would occur. It has no cost in terms of remedial actions, although there would clearly
be a cost to society from the continued loss of the groundwater resource and the potential for
human exposure to site contaminants. Contamination would continue to move unchecked and
unmonitored. NAPL would continue to contaminate groundwater. Potential health risks, if
realized, would not be abated. Existing groundwater contamination would remain indefinitely, on
the order of several centuries, and would potentially continue to impact new areas.
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Introduction to Alternatives 2 Through 5



The four active alternatives (2-5) differ in key respects with respect to the chlorobenzene plume
and benzene plume, respectively. 
Chlorobenzene Plume



Alternatives 2 through 5 differ in terms of the relative aggressiveness, or rate, with which the
chlorobenzene plume outside the containment zone is reduced in volume. Three groundwater
extraction rates for the chlorobenzene plume are reflected in alternatives 2-5: 350 gallons per
minute (gpm), 700 gpm, and 1400 gpm. In the JGWFS, these pump rates represent the Plume
Reduction 1, Plume Reduction 2, and Plume Reduction 3 scenarios for the chlorobenzene plume.
In general, the higher the pump rate, the faster the cleanup would occur, and the greater the
flushing of the pore spaces in the aquifer by the remedial action.



Each of these scenarios was modeled in the JGWFS: using differing wellfields. While the basic
structure of each of these wellfields was the same, the numbers of extraction and injection wells
were increased as the overall target pumping rate being simulated was increased. It should be
noted that these wellfields are not selected by this ROD; wellflelds will be adjusted during the
remedial design phase. Those wishing to see the wellfields used in the JGWFS should view
Section 5 or Appendix B of the JGWFS.



Figure 11-2 shows the performance of each alternative at removing the chlorobenzene plume
outside the containment zone at simulated time frames of 10, 25, and 50 years. The primary
relative basis of comparison used in the text which follows is the 25 year simulation. It is noted
that pore volume flushing rate magnitudes and distributions can be found in Section 5 of the
JGWFS.



Benzene Plume



Alternatives 2 through 5 differ in terms of the means by which the benzene plume is contained (as
discussed in Section 10, the entire benzene plume is within the containment zone). In Alternative
2, the benzene plume is contained in all units by reliance on monitored intrinsic biodegradation.
In Alternatives 3, 4 and 5, the benzene plume is contained in the UBF and MBFB sand by reliance
on monitored intrinsic biodegradation, but is contained in the MBFC Sand by active hydraulic
extraction and treatment. This was called hybrid containment in the JGWFS because both
methods were used to contain the benzene plume, depending on the hydrostratigraphic unit.



EPA eliminated from further consideration alternatives that would have relied on intrinsic
biodegradation for the MBFC Sand in the benzene plume while the chlorobenzene plume was
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pumped at the higher 700-gpm and 1400-gpm pump rates. This was because there was too much
uncertainty that intrinsic biodegradation could keep the benzene plume contained in the MBFC
Sand if the chlorobenzene plum is pumped at these rates.



Alternative 2
350 gpm for Cb1orebemne / Containment by Intrinsic Biodegradation for Benzene



Under Alternative 2, the chlorobenzene plume outside the containment zone would be reduced
using hydraulic extraction, treatment, and aquifer injection, at a rate of approximately 350 gpm.
Because of this low pump rate, the time to complete the remedy is the longest of any of the
alternatives (excluding No Action, in which a cleanup is not undertaken). After 25 years, the
model predicts that somewhat less than one third of the volume of the chlorobenzene plume (with
concentrations above drinking water standards) would be removed. From Figure 11-2, it can be
seen that Alternative 2 removes very little of its contamination in the early years of operation.
Thus, Alternative 2 exhibits relatively poor early time performance.



The area with measurable and significant pore volume flushing under Alternative 2 is limited to
about one half the size of the chlorobenzene plume and the spatial coverage of significant pore
volume flushing is sporadic. Significant areas of the chlorobenzene plume, therefore, will be
flushed at low rates and other areas will virtually not be flushed at all.



Under alternative 2, the benzene plume would be contained in the UBF, the MBFB Sand, and the
MBFC Sand through reliance on monitored intrinsic biodegradation.



The cost of Alternative 2 would be $21,353,000.4



Alternative 3
350 gpm for Chlorobenzene / Hybrid Containment for Benzene



Under Alternative 3, as with Alternative 2, the chlorobenzene plume outside the containment
zone would be reduced using hydraulic extraction, treatment, and aquifer injection, at a rate of
approximately 350 gpm. As with Alternative 2, after 25 years, the model predicts that somewhat
less than one third of the volume of the chlorobenzene plume with concentrations above ISGS



4 Cost values given below differ slightly from those in the JGWFS because they have been corrected after a
spreadsheet error was discovered in the JGWFS during the public comment period. The cost estimates change by the
following amounts due to this error: Alternative 2, 2.4 percent; Alternative 3, 2.0 percent; Alternative 4, 1.7; and
Alternative 5, 1.6 percent. These amounts are not considered significant relative to the -30%/+50% cost estimating
used for feasibility study purposes. For more information on this error, see Response Summary.
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levels would be removed. Alternative 3 has the same characteristics as Alternative 2 with respect
to total relative time to meet objectives, early time performance, and pore volume flushing.



Under alternative 3, the benzene plume would be contained in the UBF, and the MBFB Sand
through reliance on monitored intrinsic biodegradation. The benzene plume in the MBFC Sand
would be contained by active hydraulic extraction and treatment. This is called hybrid
containment.



The cost of Alternative 3 would be $26,481,000.



Alternative 4
700 gpm for Chlorobenzene / Hybrid Containment for Benzene



Under Alternative 4, the chlorobenzene plume outside the containment zone would be reduced
using hydraulic extraction, treatment, and aquifer injection, at a rate of approximately       700 gpm, as
opposed to 350 gpm in Alternatives 2 and 3. Alternative 4 would stop the chlorobenzene plume
from spreading almost immediately and begin to reduce its size. The higher 700 gpm pump rate
provides for excellent early time performance (a large percentage of the plume is removed in early
years of operation), and a shorter overall cleanup time, compared to Alternatives 2 and 3. At 25
years, the model predicts that slightly more than two-thirds of the chlorobenzene plume with
concentrations above ISGS levels would be removed. The pore volume flushing by this
Alternative is greater in magnitude (flushing rates of 1 pore volume per year and higher are
achieved in the chlorobenzene plume, and pore volume flushing covers the entire plume).



Under alternative 4, as with Alternative 3, the benzene plume would be contained in the UBF, the
MBFB Sand only through reliance on monitored intrinsic biodegradation. The benzene plume in
the MBFC Sand would be contained by active hydraulic extraction and treatment. This is called
hybrid containment.



The cost of Alternative 4 would be $30,490,000.



Alternative 5
1400 gpm for Chlorobenzene / Hybrid Containment for Benzene



Under Alternative 5, the chlorobenzene plume outside the containment zone would be reduced
using hydraulic extraction, treatment, and aquifer injection, at a rate of approximately           1400 gpm.
After 25 years, the model predicts that about 90 percent (varies between MBFC Sand and Gage
Aquifer) of the volume of the chlorobenzene plume with concentrations above ISGS levels would
be removed. Based on these estimates, the total time to reach remedial objectives would be the
least among the alternatives. The early time performance of Alternative 5 is excellent and is the
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best of any of the alternatives. The pore volume flushing under Alternative 5 is greater in
magnitude and in extent than Alternative 4; in fact, it was simulated to create appreciable pore
volume flushing over an area larger than the chlorobenzene plume (this excess, however, would
be removed during the remedial design process if Alternative 5 were designed and implemented).



Under alternative 5, as with Alternatives 3 and 4, the benzene plume would be contained in the
UBF, the MBFB Sand only through reliance on monitored intrinsic biodegradation. The benzene
plume in the MBFC Sand would be contained by active hydraulic extraction and treatment. This is
called hybrid containment.



The cost of Alternative 5 would be $40,514,000.



11.5 Treatment Technologies and Treated Water Discharge



Each of the alternatives considered by EPA in the JGWFS, except for Alternative 1, No Action,
employs treatment of extracted groundwater for one or more areas of groundwater. The treated
groundwater must be discharged in some manner.



Locations of Treatment and Number of Treatment Plants.



The JGWFS makes reasonable assumptions as to the number and locations of groundwater
treatment plants so as to make reasonable estimates of costs associated with the alternatives.
Three treatment plants were assumed, one for each plume, for alternatives 3, 4 and 5. For
Alternative 2, in which no active hydraulic containment is assumed for the benzene plume in the
MBFC Sand, only two plants are assumed. For Alternative 1, No Action, no plants are assumed.
However, this ROD does not select the number of treatment plants, wellfields, nor pump rates at
individual wells, and these will be set in remedial design.



Primary Treatment Technologies



The primary differences among the remedial alternatives considered by EPA lie in what each
alternative is able to accomplish in the ground rather than which technology is used to accomplish
treatment of the extracted water. Treatment technologies were thoroughly evaluated as part of this
remedy selection process, taking into account each of the plumes from which water would be
extracted. However, this ROD selects several possible technologies to be available in remedial
design.



Primary treatment technologies were those which were deemed capable of attaining ISGS levels
in the groundwater outside the containment zone with respect to the contaminants in groundwater.
Such technologies would also be capable of treating water drawn from inside the
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containment zone (in the process of containment of the containment zone) to discharge standards.
Additional ancillary treatment technologies were evaluated subsequently in order to ensure
compliance with treated water discharge requirements (ancillary technologies are discussed
following this subsection). The primary technologies identified in the JGWFS, after screening, to
address the Joint Site contaminants are (1) liquid phase and vapor phase carbon adsorption, (2) air
stripping, and (3) fluidized bed reactor. These are shown on Figure 11-3. With liquid phase
adsorption, the water coming into the treatment plant is run through a bed of activated carbon,
which adsorb the contaminants out of the water. When the carbon can no longer adsorb more
contaminants, the carbon is said to be saturated. The saturated carbon can be sent offsite and
reactivated, or regenerated, which allows the contaminants to be safely recovered and destroyed,
and the carbon beads can be reused. Alternatively, the carbon can be sent to a landfill designed
and approved to receive hazardous waste. Liquid phase granular activated carbon is the form
of liquid phase adsorption most likely to be cost-effective at the Joint Site. With air stripping, the
water is contacted with air and the volatile contaminants are transferred into the air. The air is
then passed through a vapor phase carbon adsorption system that transfers the contaminants
from the air to the carbon, similar to what occurs in liquid phase adsorption. The clean air is then
discharged back into the atmosphere. With fluidized bed reactor, the contaminated water is
passed through a agitated bed which has carbon with a biological film, or biofilm, on it. The
bacteria in the biofilm metabolize and degrade most of the contaminants into carbon dioxide,
water, and hydrochloric acid. There is the need to dispose of a portion of the biological mass that
grows in the biofilm. When necessary, the biological mass is concentrated, dewatered, and
disposed offsite in accordance with independently applicable laws and requirements.



Treatment Trains



The JGWFS did a screening and evaluation of these technologies, taking into account the water
quality, approximate pumping locations and pump rates, and discharge options to be applied.
Primary treatment technologies were assembled into treatment trains.



From the three primary technologies, EPA considered three treatment trains for the chlorobenzene
plume, three treatment trains for the benzene plume, and two treatment trains for the TCE plume.
These are:



!Chlorobenzene Plume:



Carbon adsorption alone
Air stripping followed by carbon adsorption polishing and vapor phase adsorption
Fluidized bed reactor followed by carbon adsorption polishing
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! Benzene Plume:



Carbon adsorption alone
Air stripping followed by carbon adsorption polishing and vapor phase adsorption
Fluidized bed reactor followed by carbon adsorption polishing



! TCE Plume:



Carbon adsorption alone
Air Stripping followed by vapor phase carbon adsorption



These basic treatment trains were further enhanced by ancillary technologies shown in Table 11-3
and discussed below, to form the complete treatment trains, as shown in Table 11-4.



Ancillary Technologies



Ancillary technologies are those required to treat extracted groundwater to reduce the
concentration of naturally-occuring species in the water to meet regulatory standards and
engineering requirements associated with the discharge of the water. The JGWFS identified the
major such ancillary technologies anticipated to be necessary in the alternatives, and incorporated
them in the treatment trains evaluated for each plume in the JGWFS. As an example, the natural
level of copper in the benzene plume is slightly too high to meet standards for discharge to a
storm channel, the discharge option for water treated from the benzene plume in the MBFC Sand.
Ancillary technologies identified in the JGWFS include those that may be necessary to reduce
ambient copper levels in groundwater prior to injection into a storm water system, reduce total
dissolved solids prior to re-injection, or prevent scaling or fouling of injection wells. These are
shown in Table 11-3. These technologies shall be used in the remedial action where necessary
and shall be considered available in remedial design. Ancillary technologies shall be used only to
the extent that the remedial design requires them.



Cost-representative Treatment Train versus
Selection of Multiple Technologies



For each plume, a cost-representative treatment train was identified in the JGWFS. In each case,
the cost-representative treatment train was the least costly option using the assumptions used by
the JGWFS and after determining largely equal ability of all the treatment trains to meet regulatory
requirements, including ARARs. For purposes of estimating costs, the cost-representative
treatment train was assumed to be used for each plume. In this way, the costs of all alternatives
could be compared on an even basis.
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For all three plumes, the JGWFS identified Carbon Adsorption Alone (with ancillary treatments as
necessary) as the cost-representative treatment. Accordingly, the cost estimates of alternatives in
the JGWFS assumed that Carbon Adsorption Alone was the treatment. EPA’s calculations
indicate that Carbon Adsorption Alone is likely to be the most cost-effective option for each
plume once the remedy is designed. However, the JGWFS does provide sufficient information to
determine the cost of an alternative primary treatment technology in the event that a different
treatment train were used.



By identifying a cost-representative treatment, this ROD does not intend to limit the remedial
design to this one treatment method. Rather than selecting a single treatment technology or
treatment train for each plume, this ROD selects the entire range of treatment trains, and the
primary technologies which passed screening, as available in remedial design to address each
plume. This is to allow for maximum flexibility in the design. This ROD identifies all ARARs that
shall apply to these technologies, in Appendix A to this ROD.



Supplemental Technologies



In addition to the primary treatment trains, and ancillary technologies, the JGWFS identified other
technologies which survived screening and could be added to the treatment trains in modular
fashion, if determined necessary in remedial design or during the course of the remedial action. It
is not intended that these additional technologies be available as wholesale alternatives
(replacements) to the primary treatment trains identified above. Switching the entire treatment to
one of these additional technologies could imply a dramatic change in the cost of the remedial
action which was not evaluated as part of the Feasibility Study or remedial action selection
process. However, such supplemental technologies could be added to the remedial action for
certain portions of groundwater, for certain times during the remedial action, to address problems
or issues with might arise, or to increase the efficiency of the remedial system already in place.
These supplemental technologies should be considered available in remedial design as
determined necessary by the remedial design. The supplemental technologies considered in the
JGWFS include liquid-gravity separation and advanced oxidation processes.



Discharge Options



As discussed earlier in this section, aquifer injection is considered the essential disposal option for
the treated water for the chlorobenzene plume and the TCE plume. This is to provide hydraulic
control and limit the potential for NAPL movement. Therefore, no other discharge options were
evaluated in detail by EPA for the chlorobenzene and TCE plumes. However, three discharge options
were evaluated for the benzene plume, for alternatives where the benzene plume is subject to
hydraulic extraction. These are: (1) aquifer injection, (2) discharge to the storm drain, and (3) disposal
to the sanitary sewer. Discharge to the Storm Drain was the representative discharge
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option used in the remedial alternatives for the benzene plume. The basis for this is described in
the JGWFS, Section 7.



As with the primary technologies and treatment trains just discussed, by selecting a representative
discharge option, this ROD does not intend to restrict the discharge options for the benzene plume
to only storm water discharge. Any of the three discharge options identified shall be available in
the remedial design, provided all discharge ARARs and other requirements are met by the
implemented remedial action.



The ISGS levels established in Section 9 of this ROD apply to the in-situ groundwater. However,
in order to ensure protectiveness of human health and the environment, and ensure progress
toward meeting ISGS levels in-situ in groundwater, treated groundwater shall not be injected into
aquifers at the Joint Site as part of this remedial action at concentrations which exceed the ISGS
levels.
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Faster Cleanup ! ! !



Alternative 1
“No Action”



Alternative 2 Alternative 3 Alternative 4 Alternative 5



CHLOROBENZENE PLUME
Approximate Rate of
Hydraulic Extraction



Method of Hydraulically
Isolating NAPL Area



Where is the Treated
Water Discharged?



No action



No containment of
the NAPL area



No action, thus no
discharge



350 gallons per minute



Extraction and treating the
groundwater



Aquifer injection



350 gallons per  minute



Extracting and treating the
groundwater



Aquifer injection



700 gallons per  minute



Extracting and treating
the groundwater



Aquifer injection



1,400 gallons per
minute



Extracting and treating
the groundwater



Aquifer injection
BENZENE PLUME
Approximate Rate of
Hydraulic Extraction



Method of Hydraulically
Containing Benzene
Plume



Where is the Treated
Water Discharged?



No action



No containment of
the benzene plume



No action, so no
discharge



No hydraulic extraction for
benzene plume



Contain benzene plume in
all units with intrinsic
biodegradation



No treated water to
discharge



Approximately 40 gallons
per minute



Contain the UBF and
MBFB Sand with intrinsic
biodegradation



Contain the MBFC Sand
with extracting and treating
the groundwater



Storm Drain  



Approximately 40
gallons per minute



Contain the UBF and
MBFB Sand with
intrinsic biodegradation



Contain the MBFC Sand
with extracting and
treating the groundwater



Storm Drain



Approximately 40
gallons per minute



Contain the UBF and
MBFB Sand with
intrinsic biodegradation



Contain the MBFC Sand
with extracting and
treating the groundwater



Storm Drain



TCE PLUME
What is Done?
(Same in all alternatives
Except No. 1)



No action Extracting and treating
groundwater to paretically
contain the sources; TCE is
not allowed to spread
beyond TI waiver zone



Extracting and treating
groundwater to paretically
contain the sources; TCE is
not allowed to spread
beyond TI waiver zone



Extracting and treating
groundwater to
paretically contain the
sources; TCE is not
allowed to spread beyond
TI waiver zone



Extracting and treating
groundwater to
paretically contain the
sources; TCE is not
allowed to spread
beyond TI waiver zone
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Faster Cleanup ! ! !



Alternative 1
“No Action”



Alternative 2 Alternative 3 Alternative 4 Alternative 5



COSTS OF THE ALTERNATIVES
Total 30-Year Present
Worth*:



Capital Cost:



$0



$0



$21,353,000



$12,402,000



$26,481,000



$13,976,000



$30,490,000



$16,028,000



$40,514,000



$22,049,000



G EPA’s Preferred Alternative



*Costs are calculated as 30-year present worth, even though the true duration of the remedy is likely to be greater than 30 years. This is reasonable because
the present worth value of the dollar after 30 years is small under a reasonable depreciation rate. For instance, EPA ran calculations which showed that if the
cost basis were extended to 100 years, instead of 30 years, the total present worth value would increase by only about 12 percent, assuming a 5-percent
depreciation rate. Because the true total time to clean up cannot be known exactly (time frames for alternatives are compared on a relative, not absolute, basis)
EPA believes that the 30-year present worth value is an acceptable estimate and basis for comparison of the total costs of the alternatives in this case.
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Alternative Cost Summary Monitoring
Benzene
Hybrid



Containment



Chlorobenzene
Plume



Reduction



TCE Plume
 Reduction



Total Cost
 Summary



2 Capital
Present Worth O&M
Present Worth
Equipment
Replacement



Total Present Worth



$806,000
 $2,057,000



97,000



$2,960,000



$0
$0



0



$0



$8,989,000
 $4,338,000



155,000



 $13,482,000



$2,607,000
 $2,180,000



124,000



$4,911,000



$12,402,000
$8,575,000



376,000



$21,353,000



3 Capital
Present Worth O&M
Present Worth
Equipment
Replacement



Total Present Worth



$806,000
 $2,057,000



97,000



$2,960,000



$1,574,000
 $3,381,000



173,000



$5,128,000



$8,989,000
 $4,338,000



155,000



 $13,482,000



$2,607,000
 $2,180,000



124,000



$4,911,000



$13,976,000
$11,956,000



549,000



$26,481,000



4 Capital
Present Worth O&M
Present Worth
Equipment
Replacement



Total Present Worth



$806,000
 $2,057,000



97,000



$2,960,000



$1,574,000
$3,381,000



173,000



 $5,128,000



$11,041,000
$6,237,000



213,000



$17,491,000



$2,607,000
$2,180,000



124,000



$4,911,000



$16,028,000
$13,855,000



607,000



$30,490,000



5 Capital
Present Worth O&M
Present Worth
Equipment
Replacement



Total Present Worth



$806,000
 $2,057,000



97,000



$2,960,000



$1,574,000
$3,381,000



173,000



 $5,128,000



$17,062,000
$10,141,000



312,000



$27,517,000



$2,607,000
$2,180,000



124,000



$4,911,000



$22,049,000
$17,759,000



706,000



$40,514,000
Notes:  Present worth operations & maintenance (0&M costs calculated at 5-percent discount rate for 30 years. Costs
are calculated as 30-year present worth, even though the true duration of the remedy is likely to be greater than 30
years. This is reasonable because the present worth value of the dollar after 30 years is small under a reasonable
depreciation rate. For instance, EPA ran calculations which showed that if the cost basis were extended to 100 years,
instead of 30 years, the total present worth value would increase by only about 12 percent, assuming a 5-percent
depreciation rate. Bemuse the true total time to clean up cannot be known exactly (time f1rames for alternatives are
compared on a relative, not absolute, basis) EPA believes that the 30-year present worth value is an acceptable estimate
and basis for comparison of the total costs of the alternatives in this case.
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Control Requirement Treatment Technologies



Heavy Metals Removal & Iron Coprecipitation: (benzene plume storm drain
 discharge



Mineral Scale Control & pH Adjustment
& Lime Softening: (benzene plume injection)
& Antiscalent (sequestering agent) Addition: (all plumes,



all discharge options)



pH Control & Carbon Dioxide Addition (all plumes following air
stripping)



& Mineral Acid Addition (Benzene plume storm drain
discharge following iron coprecipitation)



Biological Slime Control & Bleach Addition (all plumes, all discharge options)



Suspended Solids Control & Clarifiers (where applicable)
& Media Filtration (where applicable)
& Fine Filtration (all plumes, all discharge options)
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Chlorobenzene Plume



Air Stripping Followed by LGAC Adsorption and VGAC for Offgas Treatment



LGAC Adsorption



Fluidized-Bed Reactor Followed by LGAC Adsorption



Benzene Plume



Air Stripping Followed by Iron Coprecipitation, LGAC Adsorption, and VGAC for Offgas
Treatment



LGAC Adsorption with Iron Coprecipitation



Fluidized-Bed Reactor Followed by Iron Coprecipitation and LGAC Adsorption



TCE Plume



Air Stripping Followed by LGAC Absorption and VGAC for Offgas Treatment



LGAC Adsorption
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12. Summary of Comparative Analysis of
Alternatives &



Rationale for Selected Alternative



This section of the ROD presents EPA's comparison of alternatives, and documents the rationale
for other elements of EPA's decision. The reader should also consult the Response Summary of
this ROD for further documentation of how EPA addressed issues related to the selection of the
remedial action.



The NCP requires that EPA utilize nine criteria in comparing and selecting remedial alternatives.
These are:



! Protectiveness of Human Health and the Environment
! Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
! Long Term Effectiveness
! Short-Term Effectiveness
! Reduction of Mobility, Toxicity and Volume of Contaminants Through Treatment
! Implementability
! Cost
! State Acceptance
! Community Acceptance



[40 C.F.R. §300.430(f)(1)(i)]



The first two criteria are usually referred to as threshold criteria; the next five criteria are usually
referred to as balancing criteria; and the last two are referred to as modifying criteria. The
following evaluates the five alternatives discussed in Section 11 of this ROD in terms of these
criteria.



As with the previous section, the following discussion does not focus on elements that are
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common to all alternatives. The cost estimates in the following discussion are based on the
JGWFS and are approximate values intended to be within +50%/-30% of the actual values. 1 We
note that this section does not repeat analyses included in previous sections of this ROD,
including but not limited to the basis for using a dual-site approach and the context of this
remedial action, the rationale for imposing a containment zone, rationale for the size and extent of
the TI waiver zone, etc. Discussions of these matters can be found in the earlier sections.



12.1 Protectiveness of Human Health and the Environment



Protectiveness of Human Health and the Environment is generally considered a threshold criterion
[40 C.F.R. §300.430(f)(1)(i)(A)]. EPA has addressed this criterion in two ways. Presently, and as
a matter of threshold, all alternatives other than the No Action Alternative would be protective of
human health and the environment. However, while each of the alternatives, except for the No
Action Alternative, has the potential to attain remedial action objectives, it would be misleading
to represent that the alternatives are certain to attain, or have equal certainty of attaining, the
objectives of (1) reducing the concentrations of contaminants to ISGS levels at all points outside
the containment zone, and of (2) maintaining the containment or contaminants within the
containment zone. Because the time frame of the remedy is so long, there cannot be absolute
certainty that these objectives will be met in the long term. The degree of certainty varies with the
length of fine the remedial action will take, the degree of early time performance, and the
magnitude and distribution of pore volume flushing rates. Therefore, in addition making a
threshold statement, EPA also compared the alternatives in balancing fashion with respect to the
degree of certainty that, at the conclusion of the remedial action, all remedial action objectives
will have been attained, and that the remedial action will remain protective over the long term.



In general, in dealing with extensive time frames, the longer the time required for a remedial
alternative to meet remedial action objectives, the greater is the uncertainty that it will ultimately
and fully meet those objectives at all. This is true because of the enormous degree of change that
can occur in human (e.g. social, demographic, resource use, etc.) and natural (e.g. groundwater
gradients, flow, water levels) conditions over the course of such time periods. As an example,
demographic and in turn, water use patterns and distributions may change. The demand for water
and the nature of water use may shift with social, economic, or political factors. It is not possible
to reliably predict the manner in and degree to which these factors will change over the course of
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a century or more. This point can be illustrated by considering a comparison of 1999 to 1899 with
respect to population and resource use patterns, or considering the capability of a person in 1899
to predict such patterns as they exist today. The assumptions of the analyses of a feasibility study,
both written and implicit, assume generally greater uncertainty as the intervening time frame
becomes very long. Accordingly, in this case, EPA considered alternatives likely to have shorter
cleanup times to be characterized by greater certainty of meeting long-term remedial action
objectives, and hence greater certainty of long term protectiveness of human health and the
environment.



Likewise, because uncertainty in meeting remedial objectives increases as time to cleanup
increases, an alternative with good early time performance achieves most of its progress in the
early period that is associated with relatively high certainty. When more of the plume is removed
relatively early in the remedial action process, the majority of the plume is removed within the
range of time in which the model is a reasonable predictive tool, and this also affords greater
certainty that the remedial objectives ultimately will be attained. In contrast, alternatives with poor
early time performance do most of the removal of contamination late, when uncertainties as to
future conditions are larger, and at points in time which cannot be simulated accurately by the
model.



An additional benefit of early time performance is that more of the restored groundwater resource
is usable sooner. The larger the area of groundwater that has been restored to drinking water
standards, and the sooner this area grows in size, the less opportunity there is over time for use to
be made of water that would pose an unacceptable health risk. Early time performance therefore
affords greater certainty of long-term protectiveness.



Finally, alternatives which produce greater flushing rates, and have an even and complete, rather
than sporadic and/or incomplete, coverage of the plume in terms of pore volume flushing, provide
better long-term certainty of protectiveness than alternatives which do not. Such alternatives have
better ability to remove contaminants throughout the plume, and hence provide (1) faster cleanup
rates, (2) higher certainty that ARARs and remedial objectives will ultimately be achieved at all
points in the plume, and in turn superior protection of human health in the long term.



In light of the foregoing discussion, the No Action Alternative would not be protective of human
health and the environment either presently or in the long term.2 Alternative 2 has the least degree
of certainty as to long-term protectiveness, followed by Alternative 3, Alternative 4, and
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Alternative 5, in that order. Issues related to certainty of long-term protectiveness fall largely in
two categories: (1) regarding reduction of the chlorobenzene plume outside the containment zone,
and (2) regarding certainty of long-term containment of the benzene plume, which lies entirely
within the containment zone. Clearly, the greater the uncertainty that ISGS levels will ultimately
be attained at all points in the chlorobenzene plume outside the containment zone, the greater the
uncertainty in the long term protectiveness of the remedial action. Similarly, the greater the
uncertainty that long-term containment of the benzene plume can be maintained, the greater is the
chance that contaminants will escape the zone, thwarting efforts to clean groundwater outside the
containment zone to ISGS levels. This also would result in greater uncertainty of long-term
protectiveness.



It is noted that all alternatives (other than No Action) perform similarly with respect to long term
containment of the portion of the chlorobenzene plume that lies within the containment zone.



Long Term Certainty of Protectiveness in Relation to
Reduction of the Chlorobenzene Plume Outside the Containment Zone



Because of its relatively low total groundwater extraction rate and lower number of extraction
wells, Alternative 2 would take the longest of all the alternatives to reach cleanup standards. This
long time frame results in the least certainty that ISGS levels ultimately will be attained at all
points in the plume. Alternative 2's performance (percent of plume removed) at 25 years is the
poorest of the alternatives. In addition, in simulations of Alternative 2, the magnitude of the
increase in pore volume flushing is very small, and the area where increased pore volume flushing
occurs covers only about 50 percent of the chlorobenzene plume. This greatly decreases the
certainty that ISGS levels would be attained at all points in the plume in the long term. Alternative
2 has poor early time performance, again resulting in lower certainty of long-term protectiveness.
Very little of the plume is removed during the time in which the model is an acceptable predictive
tool. In addition, much more of the plume remains over the course of the remedial action,
implying a larger contaminated area as time progresses, which in turn increases the chance that
contaminated groundwater could be used over a long time frame. Alternative 3 has the same
characteristics as Alternative 2 with respect to the characteristics just discussed.



Alternative 4, and to a greater extent, Alternative 5, because of their higher groundwater
extraction rates and greater numbers of wells, imply much shorter cleanup times. Performance in
terms of percent of the plume removed at 25 years for Alternative 4 more than double that for
Alternatives 2 and 3. In simulations of Alternatives 4 and 5, pore volume flushing rates are much
higher, more consistent, and more evenly- and completely-distributed over the chlorobenzene
plume than for Alternatives 2 and 3. The early-time performance of Alternative 4 is much better
than Alternatives 2 and 3, and still better in Alternative 5. These aspects lend much greater
certainty that ISGS levels will be attained throughout the plume outside the containment zone,
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end hence, greater certainty of protectiveness in the long-term. Moreover, because more of the
groundwater is restored sooner, users see a smaller area of contamination over tune and there is
less chance of exposure to contaminated groundwater. The certainty of protectiveness in the long
term is therefore greater with Alternative 4 and greatest with Alternative 5, in this regard.



Long Term Certainty of Protectiveness in Relation to 
Certainly of Long-Term Containment of the Benzene Plume



Alternative 2 relies on intrinsic biodegradation entirely to contain the benzene plume. Hydraulic
extraction is not used under Alternative 2 to contain the benzene in the MBFC Sand. There is
significant uncertainty as to whether intrinsic biodegradation will reliably contain the benzene
plume in the MBFC Sand, once the pumping of the chlorobenzene plume starts. This is because
pumping the chlorobenzene plume may pull on the benzene and may move it. In relying solely on
intrinsic biodegradation, the risk of this movement is greater for a number of reasons discussed
further below in this section in more detail. Therefore, once again in this respect, Alternative 2
provides the least certainty of long-term protectiveness.



Rather than relying on intrinsic biodegradation to contain the entire benzene plume, Alternatives
3, 4 and 5 alike use active hydraulic extraction and treatment to contain the benzene plume in the
MBFC Sand. Because intrinsic biodegradation is merely a pre-existing condition in the soil, it
cannot be controlled. However, hydraulic extraction and treatment can be designed and controlled
directly to provide better, adjustable, and more reliable control of the possible movement of
benzene in the MBFC Sand. The risks and implications of adverse benzene plume movement in
the MBFC Sand (particularly movement into the Gage Aquifer) during the course of the remedial
action, if the benzene plume is not actively contained, are substantial. Of particular concern are:
(1) the higher permeability of the MBFC Sand compared to the UBF and MBFB Sand, (2)
uncertainties related to the sources of benzene and preferential flow paths in the MBFC Sand, and
(3) uncertainties in contaminant migration pathways within the LBF. These factors are due to a
number of factors including uncertainties and limitations of the model, inability to effectively
monitor the LBF, which separates the MBFC Sand from the Gage Aquifer, and the inability to
effectively characterize small-scale contaminant migration pathways within the MBFC Sand and
LBF. These and other issues related to benzene movement in the MBFC Sand are further
discussed later in this section under EPA’s Rationale for the Selected Alternative and Section 5 of
the JGWFS.



The active hydraulic containment of the benzene plume in the MBFC Sand, found in Alternatives
3, 4, and 5 increases the certainty that the benzene plume will remain contained and will not move
downward or sideways in response to hydraulic extraction (pumping) that is primarily targeted to
containment and reduction of the chlorobenzene plume. Lack of reliable benzene containment
could result in benzene migration outside the containment zone, which could
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slow the progress in restoring groundwater outside the containment zone to drinking water
standards in either the short or the long term. The JGWFS concluded that it is feasible to
adequately contain the benzene plume in the MBFC Sand under Alternatives 3, 4 or 5 provided
active hydraulic containment is used.



Alternatives 3, 4 and 5 provide more certainty with respect to long-term containment of the
benzene plume than does Alternative 2, and hence, more certainty of long-term protectiveness in
this regard.



12.2 Compliance with ARARs



As a matter of comparison, it is attaining ISGS levels (which embody in-situ groundwater
chemical-specific ARARs) at all points in the groundwater outside the containment zone that is of
concern. All other ARARs can be attained by any of the alternatives, with the exception of the No
Action Alternative. The No-Action alternative would not attain ARARs.



As with protectiveness of human health and the environment, compliance with ARARs is
considered as a threshold criterion [40 C.F.R. §300.430(f)(l)(i)(A)]. All of the alternatives, except
for No Action, meet a threshold in that they have an reasonable potential to ultimately attain ISGS
levels throughout the groundwater outside of the containment zone. Nonetheless, because of the
long time frames associated with this remedial action, the alternatives differ widely in terms of the
certainty of this over the long term. Therefore, for purposes of comparison, EPA also has
discussed the alternatives in terms of degrees of this certainty.



Long-term certainty with respect to compliance with ARARs, in terms of attaining ISGS levels for
all groundwater outside the containment zone, varies among the alternatives in exactly the same
way and for the same reasons provided in the discussion of long-term certainty of Protectiveness
of Human Health and the Environment. As discussed under Section 12.1, the shorter the cleanup
time, the greater is the potential that the cleanup will ultimately attain ARARs in the long-term, as
anticipated.



The National Contingency Plan (NCP), the regulations for Superfund, requires that remedial
actions attain ARARs (in this case, drinking water standards in-situ) in a reasonable time frame. 
In the case of the Joint Site groundwater, EPA believes that an alternative should be considered
more “reasonable” with respect to time frame if it restores a major portion of the aquifer to
drinking water standards in a relatively more certain and short time frame, as compared to an
alternative that restores very little of the aquifer until late in the long remedial action. As
previously discussed, in this ROD EPA refers to this concept as early time performance of the
alternative. Because uncertainty in meeting remedial objectives increases as time to cleanup
increases, an alternative with good early time performance achieves most of its progress in the
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early period associated with relatively high certainty. When more of the plume is removed
relatively early in the remedial action process, there is greater certainty that the remedial
objectives ultimately will be attained, particularly if the majority of the plume is removed within
the range of time in which the model is a reasonable predictive tool.



Also as with certainty of long-term protectiveness, alternatives which produce greater flushing
rates, and have an even and complete, rather than sporadic and/or incomplete, coverage of the
plume in terms of the increase in pore volume flushing, provide greater certainty of attaining
ARARs in the long term, than alternatives which do not. Such alternatives have better ability to
remove contaminants throughout the plume, and hence provide higher certainty that ARARs and
remedial objectives will ultimately be achieved at all points in the plume outside the containment
zone.



Overall, Alternative 2 provides the least certainty of long term compliance with ARARs, followed
by Alternative 3, Alternative 4, and Alternative 5, in that order.



With respect to ultimately complying with ARARs (i.e.attaining ISGS levels at all points in the
chlorobenzene plume outside the containment zone), Alternatives 2 and 3 are the poorest (and
about the same relative to each other) with respect to certainty of attaining ARARs in the long
term. Alternative 4 ranks above Alternatives 2 and 3, and Alternative 5 ranks above Alternative 4.
The reasons for this are the same as those discussed above in Section 12.1 with respect to long
term certainty of protectiveness with respect to attaining ISGS levels at all points in the
chlorobenzene plume.



Alternatives which provide a lower certainty of containing the benzene plume also have a lower
potential for attaining ISGS levels in the long term, because there is a greater chance that benzene
contamination may move outside the containment zone, thwarting or lengthening the efforts to
attain the concentration reductions necessary to attain ISGS levels there. With respect to this
aspect, Alternatives 3, 4 and 5 are about the same, and superior to Alternative 2.



12.3 Long-Term Effectiveness



In the case of the Joint Site and the nature of the alternatives being considered, most of the
arguments and factors related to long-term effectiveness parallel those related to certainty of
protectiveness in the long-term, presented in Section 12.1. To some extent, these are repeated
here for maximum clarity, although some of the discussion also differs.



In general, in dealing with extensive time frames, the longer the time required for a remedial
alternative to meet remedial action objectives, the greater is the uncertainty that it will ultimately
and fully meet those objectives at all. This is true because of the enormous degree of change that
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can occur in human (e.g. social, demographic, resource use, etc.) and natural (e.g. groundwater
gradients, flow, water levels) conditions over the course of such time periods. As an example,
demographic and in turn, water use patterns and distributions may change. The demand for water
and the nature of water use may shift with social, economic, or political factors. It is not possible
to reliably predict the manner in and degree to which these factors will change over the course of
a century or more. This point can be illustrated by considering a comparison of 1999 to 1899 with
respect to population and resource use patterns, or considering the capability of a person in 1899
to predict such patterns as they exist today. The assumptions of the analyses of a feasibility study,
both written and implicit, assume generally greater uncertainty as the intervening time frame
becomes very long, Accordingly, in this case, EPA considered alternatives likely to have shorter
cleanup times to be characterized by greater certainty of meeting long-term remedial action
objectives, and hence greater long-term effectiveness.



Likewise, because uncertainty in meeting remedial objectives increases as time to cleanup
increases, an alternative with good early time performance achieves most of its progress in the
early period that is associated with relatively high certainty. When more of the plume is removed
relatively early in the remedial action process, the majority of the plume is removed within the
range of time in which the model is a reasonable predictive tool, and this also affords greater
certainty that the remedial objectives ultimately will be attained. In contrast, alternatives with poor
early time performance do most of the removal of contamination late, when uncertainties as to
future conditions are larger, and at times which cannot be predicted accurately by the model.



An additional benefit of early time performance is that more of the restored groundwater resource
is usable sooner. The larger the area of groundwater that has been restored to drinking water
standards, and the sooner this area grows in size, the less opportunity there is over time for use to
be made of water that would pose an unacceptable health risk. Early time performance therefore
affords greater long-term effectiveness.



Finally, alternatives which produce greater flushing rates, and have an even and complete, rather
than sporadic and/or incomplete, coverage of the plume in terms of pore volume flushing, provide
better long-term effectiveness than alternatives which do not. Such alternatives have better ability
to remove contaminants throughout the plume, and hence provide faster cleanup rates and a
greater chance that all contamination throughout the plume will be addressed. Because
contaminants will have been more evenly and completely flushed from the aquifer system, there is
less chance that contaminant levels will rebound above ISGS levels and therefore greater chance
in the long term that the remedy will remain permanent; hence, greater long-term effectiveness.



In light of the foregoing discussion, the No Action Alternative would not be effective or long-term
effective. Alternative 2 has the least degree of certainty as to long-term protectiveness, followed
by Alternative 3, Alternative 4, and Alternative 5, in that order. Issues related to long-
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term effectiveness fall largely in two categories: (1) regarding reduction of the chlorobenzene
plume outside the containment zone and the permanence of that action, and (2) regarding the
certainty of long-term containment of the benzene plume, which lies entirely within the
containment zone. Clearly, the greater the uncertainty that ISGS levels will ultimately be attained
at all points in the chlorobenzene plume outside the containment zone, and the greater that this
action is permanent, the greater the uncertainty in the long term protectiveness of the remedial
action. Also, the greater the uncertainty that long-term containment of the benzene plume can be
maintained, the greater is the chance that contaminants will escape the zone, thwarting efforts to
clean groundwater outside the containment zone to ISGS levels. This would result in less long-
term protectiveness.



It is noted that all alternatives (other than No Action) perform sirnilarly with respect to long term
containment of the portion of the chlorobenzene plume that lies within the containment zone.



Long-Term Effectiveness In Relation to
Reduction of the Chlorobenzene Plume Outside the Contaimment Zone



Because of its relatively low total groundwater extraction rate and lower number of extraction
wells, Alternative 2 would take the longest of all the alternatives to reach cleanup standards. This
long time frame results in the least certainty that ISGS levels ultimately will be attained at all
points in the plume. Alternative 2's performance (percent of plume removed) at 25 years is the
poorest of the alternatives. In addition, in simulations of Alternative 2, the magnitude of the
increase in pore volume flushing is very small, and the area where increased pore volume flushing
occurs covers only about 50 percent of the chlorobenzene plume. This greatly decreases the
certainty that ISGS levels would be attained at all points in the plume in the long term..
Alternative 2 has poor early time performance, again resulting in lower long-term effectiveness.
Very little of the plume is removed during the time in which the model is an acceptable predictive
tool. In addition, much more of the plume remains over the course of the remedial action,
implying a larger contaminated area as time progresses, which in turn increases the chance that
contaminated groundwater could be used over a long time frame. Alternative 3 has the same
characteristics as Alternative 2 with respect to the characteristics just discussed.



Alternative 4, and to a greater extent, Alternative 5, because of their higher pumping rates, imply
much shorter cleanup times. Performance in terms of percent of the plume removed at 25 years
for Alternative 4 more than double that for Alternatives 2 and 3. Pore volume flushing rates are
much higher, more consistent, and well-distributed than for Alternatives 2 and 3. The early-time
performance of Alternative 4 is much better than Alternatives 2 and 3, and still better in
Alternative 5. These aspects lend much greater certainty that ISGS levels will be attained
throughout the plume outside the containment zone, end hence, greater long-term effectiveness.
Because the plume is more efficiently and completely addressed by the remedial action under
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Alternative 4 and 5, there is greater chance it will be permanent and therefore long-term effective.
Moreover, because more of the groundwater is restored sooner, users see a smaller area of
contamination over time and there is less chance of exposure to contaminated groundwater. The
certainty of protectiveness in the long term is therefore greater with Alternative 4 and greatest
with Alternative 5, in this regard. While the pore volume flushing of Alternative 5 is greater in
magnitude than that of Alternative 4, both Alternative 4 and Alternative 5 provide complete and
well-distributed coverage of the plume with respect to pore-volume flushing.



Long-Term  Effectiveness In Relation to
Certainty of Long-Term Containment of the Benzene Plume



Alternative 2 relies on intrinsic biodegradation entirely to contain the benzene plume. Hydraulic
extraction is not used under Alternative 2 to contain the benzene in the MBFC Sand. There is
significant uncertainty as to whether intrinsic biodegradation will reliably contain the benzene
plume in the MBFC Sand, once the pumping of the chlorobenzene plume starts. This is because
pumping the chlorobenzene plume may pull on the benzene and may move it. In relying solely on
intrinsic biodegradation, the risk of this movement is greater for a number of reasons discussed
further below in this section in more detail. Therefore, in this respect, Alternative 2 provides the
least long-term protectiveness.



Rather than relying on intrinsic biodegradation to contain the entire benzene plume, Alternatives
3, 4 and 5 alike use active hydraulic extraction and treatment to contain the benzene plume in the
MBFC Sand. Because intrinsic biodegradation is merely a pre-existing condition in the soil, it
cannot be controlled. However, hydraulic extraction and treatment can be designed and controlled
directly to provide better, adjustable, and more reliable control of the possible movement of
benzene in the MBFC Sand. The risks and implications of adverse benzene plume movement in
the MBFC Sand during the course of the remedial action, if the benzene plume is not actively
contained, are substantial. Of particular concern are: (1) the higher permeability of the MBFC
Sand compared to the UBF and MBFB Sand, (2) uncertainties related to the sources of benzene
and preferential flow paths in the MBFC Sand, and (3) uncertainties in contaminant migration
pathways within the LBF. These factors are due to a number of factors including uncertainties and
limitations of the model, inability to effectively monitor the LBF, which separates the MBFC Sand
from the Gage Aquffer, and the inability to effectively characterize small-scale contaminant
migration pathways within the MBFC Sand and LBF. These and other issues related to benzene
movement in the MBFC Sand are further discussed later in this section under EPA’s Rationale for
the Selected Alternative.



The active hydraulic containment of the benzene plume in the MBFC Sand, found in Alternatives
3, 4, and 5 increases the certainty that the benzene plume will remain contained and will not move
downward or sideways in response to pumping primarily targeted to the
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chlorobenzene plume. Lack of reliable benzene containment could result in benzene migration
outside the containment zone, which could slow the progress in restoring groundwater outside the
containment zone to drinking water standards in either the short or the long term. The JGWFS
concluded that it is feasible to adequately contain the benzene plume in the MBFC Sand under
Alternatives 3, 4 or 5 provided active hydraulic containment is used.



Alternatives 3, 4 and 5 provide more certainty with respect to long-term containment of the
benzene plume than does Alternative 2, and hence, more long-term effectiveness in this regard.



12.4 Short-Term Effectiveness



Short-term effectiveness is generally attributed to the time during which the remedial action is
ongoing but has not yet attained remedial action objectives. In the case of the Joint Site, this time
period is greatly extended, and so this characterization of “short term” is aqtually long-term in its
implications, and therefore is somewhat blended in nature with long-term effectiveness.
Therefore, the same aspects noted for long-term effectiveness and with respect to certainty of
long-term protectiveness are, in this sense, applicable to short-term effectiveness. Alternatives 2
and 3 provide relatively poor short-term effectiveness compared to Alternative 4, and in turn,
Alternative 5, in relation to removing the chlorobenzene plume outside the containment zone
during the course of the remedial action. Alternatives 3, 4, and 5 provide superior (and roughly
equal) short-term effectiveness in terms of containing the benzene plume during the course of the
remedial action.



It is noted that all alternatives, other than the No Action Alternative, the condition of containment
of the containment zone is attained relatively quickly. In addition, all of the alternatives, other
than the No Action Alternative, would arrest the outward migration of the chlorobenzene plume
soon after implementation, although the certainty of containment is higher with for Alternatives 4,
and 5, sequentially, than for Alternatives 2 and 3, which espouse the lower 350 gpm. pump rate.



Alternatives which provide better early-time performance clearly provide short-term effectiveness;
that is, over the course of the remedial action, a greater portion of the contamination is removed
in a shorter time frame. The public also thereby realizes the benefit of clean groundwater over a
larger area sooner under such alternatives. In this regard, Alternatives 2 and 3 provide the poorest
short-term performance, Alternative 4 much better short-term performance, and Alternative 5 the
greatest short-term performance.



The alternatives do not differ much in terms of short-term issues such as dangers that may exist to
the public or workers during construction. There is little risk in this regard and standard, excepted
engineering practices are available to mitigate such risks. Any of the alternatives could be
implemented safely with respect to the public and to workers.
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12.5 Reduction of Mobility, Toxicity and Volume 
of Contaminants Through Treatment



Alternative 1, No Action, would not reduce the mobility, toxicity, or volume of contaminants
through treatment.



In all alternatives other than No Action, treatment is employed in the form of hydraulic extraction
and treatment of contaminants, to the majority of the groundwater, as presented in Section ll of
this ROD. The efficiency and rate at which the alternatives reduce the mobility, toxicity, and
volume of contaminants, differs widely by alternative, however.



Reduction in Volume of Contaminants In-Situ



Because the volume of the containment zone will remain fixed indefinitely, the primary factor for
comparison with respect to volume in-situ is the ability of the alternative to reduce the volume of
contaminated groundwater outside the containment zone. At the end of the remedial action,
assuming all remedial objectives have been achieved, all of the alternatives other than No Action
would result in the same reduction in the volume of contamination. However, the efficiency of the
alternative in producing this reduction increases as: (1) the pump rate of the chlorobenzene plume
outside the containment zone increases, (2) the early-time performance increases, and the pore
volume flushing increases or becomes more completely- and evenly-distributed under an
alternative. Alternatives with superior pore volume flushing and early time performance result in
greater volume reduction, and a greater percentage of the groundwater resource becoming usable,
sooner.



Alternatives 2 and 3 have the least pump rate, early time performance, and poorest poor volume
flushing, and therefore are the least effective at reducing the volume of contamination over time,
followed in order by Alternatives 4 and 5.



Reduction in Mobility of Contaminants In-Situ



All alternatives would be roughly equally effective in containing the DNAPL at the Montrose
Chemical Site. Likewise, all alternatives would be effective at stopping the outward expansion of
the chlorobenzene plume.



However, Alternatives 3, 4, and 5 are more effective at containing the benzene plume over the
long term, and hence are more effective at limiting the mobility of the benzene plume. This is
because these alternatives employ active hydraulic extraction and treatment to contain the
benzene plume in the MBFC Sand. Alternative 2, in contrast, relies on intrinsic
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biodegradation for this purpose. With the hydraulic effects of pumping the chlorobenzene plume,
reliance on intrinsic biodegradation provides less control and less certainty of containing the
benzene plume in the MBFC Sand, and hence less control on benzene mobility.



Reduction in Toxicity of Contaminants In-Situ



At the conclusion of the remedial action, if all remedial objectives have been met, the total
reduction toxicity in-situ would be the same for all alternatives. However, as discussed, Alterative
2 and 3 are the poorest in terms of the efficiency with which they would reduce the toxicity of
groundwater and the size of the area of groundwater which would pose a toxicity. Alternative 4 is
superior to Alternatives 2 and 3 in this regard, and Alternative 5 is superior to Alternative 4.



Reduction in Toxicity, Mobility and Volume of Contaminants
That Are Removed From Ground



In terms of mobility, toxicity, and volume of contaminants that are removed from the ground, all
alternatives would be similar in that the volume of contaminants would be greatly reduced, from
the great extent of contaminated groundwater to a treatment stream of much smaller volume. With
any of the technologies or treatment trains used, the contaminant is ultimately destroyed (either off
site, as in regeneration of activated carbon, or directly in the treatment process, such as in
fluidized bed reactor). Hence, the mobility, toxicity, and volume of the contaminant is reduced
ultimately to zero.



12.6 Implementability



Alternative 2 is the easiest to implement of the alternatives. This is in part because it implies the
least number of extraction wells and injection wells, and the smallest injection rate. Injection
presents more engineering challenges as the required injection rates increase, although these
challenges typically do not make injection infeasible at any of the pumping rates considered for
this remedial selection. Alternative 2 would imply the smallest number of properties which would
have to be accessed for purposes of installing wells and water conveyance lines for the treatment
system. Alternative 2 would require a smaller treatment system which may provide some
implementability benefits, bat these are not expected to be highly significant.



Alternative 3 presents a few more implementability issues than does Alternative 2, because a
separate system must, be built and designed to implement the pumping and treatment of the
MBFC Sand. Because the water quality near the benzene plume is different than in the
chlorobenzene plume in terms of parameters such as total dissolved solids (TDS), the need to
extract and
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discharge treated water from this plume forces additional design and engineering considerations.
However, Alternative 3 is still highly implementable.



Alternative 4 would be somewhat more difficult to implement compared to Alternative 3 due to
the greater number of extraction wells and equipment required. Alternative 4 will require access
to more properties to install wells and conveyance lines. The treatment systems would have to be
larger and more sophisticated under Alternative 4 than under Alternative 3. Alternative 4 also
would likely pose additional engineering challenges associated with aquifer injection. As aquifer
injection rates increase, the potential for well plugging and fouling also tends to increase.
However, at the 700 gpm pump rate considered, these issues should not be inordinately difficult
nor insurmountable. Alternative 4 is highly implementable.



Alternative 5 is somewhat more difficult to implement than Alternative 4 due to the greater
number of extraction wells and equipment required. Alternative 5 also would likely pose greater
engineering challenges associated with the doubled rate of aquifer injection over Alternative 4. As
aquifer injection rates increase, the potential for well plugging and fouling also tends to increase.
Alternative 5 would require access to the greatest number of properties for installation of wells
and conveyances. The treatment systems would have to be larger and more sophisticated under
Alternative 5 than under Alternative 4. At the 1400 gpm pump rate considered, these issues would
not be insurmountable, however, they become much more significant than with Alternative 4.
Alternative 5 is still implementable.



12.7 Cost



The costs of the remedial alternatives were presented in Section 11. Tables 11-2 shows the
capital, operation and maintenance (O&M), and out-year O&M costs on a 30-year present worth
basis. While it is recognized that the remedial action will take considerably in excess of 30 years,
because of the depreciation rate in the value of future dollars when measured in present worth, the
costs associated with time beyond 30 years is negligible. Approximate calculations performed
during the JGWFS revealed that, if 100 years were used instead of 30 years, the present worth cost
estimates would be only approximately 10 percent higher. Likewise, if 200 years were used
instead of 100 years, the present worth cost estimates would be only 1 percent higher.



It is useful to examine what each increase among the alternatives cost “buys,” starting from the
minimal Alternative 2, which addresses the chlorobenzene plume with hydraulic extraction at 350
gpm and uses intrinsic biodegradation to contain the entire benzene plume.



Alternative 3 has hybrid containment of the MBFC Sand benzene plum, whereas Alternative 2
does not. The cost of obtaining this is approximately $5 million.
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Alternative 4 has hybrid containment of the benzene plum and also addresses the chlorobenzene
plume with hydraulic extraction at 700 gpm, double the rate of Alternative 3. It removes double
the volume of the contaminated chlorobenzene plume at 25 years as does Alternative 3.
Alternative 4 costs $4 million more than alternative 3, and $9 million more than Alternative 2.



Alternative 5 has hybrid containment of the benzene plume and also addresses the chlorobenzene
plume with hydraulic extraction at 1400 gpm, double the rate of Alternative 5 and approximately
4 times the rate of Alternative 3. It removes about 1.5 times the volume of the contaminated
chlorobenzene plume at 25 years as does Alternative 4, and about 3 times as much as
Alternative 3. Alternative 5 costs $10 million more than Alternative 4, $15 million more than
Alternative 3, and $19 million more than Alternative 2.



From this, it can be seen that while Alternative 5 offers superior performance in all respects (long
and short term effectiveness, early time performance, pore volume flushing), the doubling of the
extraction rate from Alternative 4 to Alternative 5 does not provide a doubling of the effectiveness
as it does from Alternative 3 to Alternative 4. At the same time, the cost difference between
Alternative 4 and 5 is more than double the cost difference between Alternative 3 and 4.



12.8 State Acceptance



The State of California has provided EPA with its written concurrence and acceptance of the
remedy selected by this ROD.



12.9 Community Acceptance



Having held a public comment period and hearing and responded to all pertinent comments as
required by law, EPA believes that the degree of community acceptance of the selected alternative
is high.
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12.10 Rationale for EPA’s Selected Alternative



After consideration of the comments received during the public comment period and based on the
administrative record, EPA is selecting Alternative 4, referred to in the JGWFS as Benzene
Hybrid Containment / Chlorobenzene Plume Reduction 2 (700 gpm).



As discussed in earlier sections, the groundwater, should it ever be used, would present an
unacceptable risk. Because the groundwater continues to move, new portions of the resource can
become impacted by contamination in the future. The NAPL itself serves as a principal threat
which continues to contaminate groundwater. The regulations direct EPA to restore this
groundwater to drinking water standards in a reasonable time frame where it is practicable to do
so (i.e. these standards are ARARs where not waived). The alternative EPA is selecting to remedy
the groundwater contamination at the Joint Site eliminates the dissolved phase contamination
outside the containment zone, meets ARARs where practicable, contains the principal threat, and
safely contains contamination with a significant degree of certainty where it is not practicable to
meet ARARs. Alternative 4 represents an appropriate balance between performance and
practicability, and also between long-term certainty of effectiveness and cost.



This section discusses EPA’s rationale for this selection. It is noted that the rationale for the
aspects of the proposed TI Waiver Zone were provided in Section 10. Also, the rationale for the
approach to the TCE plume was provided in Section 11.



In April 1997, EPA’s National Remedy Review Board (NRRB) reviewed EPA’s intended
proposed remedial action for the Joint Site groundwater and supported it.



All of the alternatives considered, except for Alternative 1, No Action, imply the presence of a
hydraulic containment zone for NAPL for an indefinite duration, perhaps centuries. Such time
frames are far beyond our present capabilities to model or anticipate. While not losing sight of
cost effectiveness, EPA has placed a premium of value on actions that will reduce the long-term
uncertainty in the remedy. It is difficult to assess whether, for instance, EPA or the responsible
parties will exist in 500 years to ensure the remedy remains effective and protective. It is true that
presently it is not possible to clean all groundwater at the Joint Site to drinking water standards.
While this must be accepted, it is for the same reason appropriate to deal with long-term
uncertainties conservatively. In many ways which are discussed in the JGWFS, the duration of
this remedial action is directly related to the uncertainty as to its long-term success. Therefore,
when more of the plume is removed early, less of the plume remains subject to large long-term
uncertainties. This means it is appropriate to value the alternatives which provide early time
performance and take less time to implement. Likewise, alternatives with more certainty of
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maintaining reliable containment of the NAPL zones are favored by EPA over those providing
less certainty, because the containment must be in place and effective for such a long time.



Alternative 4 (as Alternatives 2, 3 and 5) hydraulically isolates the NAPL so that the largest
reasonable portion of the contaminated groundwater can be restored to drinking water standards
and to limit the potential for human exposure to contaminated groundwater. The selected action
also arrests the further lateral and vertical movement of all plumes.



While addressing NAPL isolation (both by hydraulic containment and by intrinsic
biodegradation), Alternative 4 (as well as 2, 3, and 5) also mitigates drawdowns and reduction in
interstitial pore pressures near the NAPL, factors which could otherwise induce NAPL to migrate
downward. EPA has soundly and consistently considered the issues of adverse migration and
plume interactions (NAPL movement and the inducement of movement of one plume due to
actions focused on another plume). The potential for such factors has been addressed and
modeled in detail by the feasibility study. EPA’s evaluation and consideration of potential adverse
migration and plume interactions is manifest in the very design of the alternatives (e.g. the pump
rates considered), is a principal factor in the selection among the alternatives, and plays a
prominent role among the ROD requirements in Section 13 of this ROD. Alternative 4 strikes a
good balance between (1) reducing the size of the plume outside the containment zone at an
acceptable rate, with significant early time performance and substantial and well-distributed pore
volume flushing, on the one hand, and (2) avoiding movements of contaminants and other
situations which might make the contamination worse or cause net delays in the cleanup effort.



Finally, as discussed, EPA assumes for the purposes of this analysis that NAPL is recovered
(removed) from, and/or immobilized at, these sites to the extent determined appropriate by a
separate remedial action selection process. This NAPL removal has the potential to limit the
degree to which the NAPL can move, increasing the long-term certainty of effectiveness of this
proposed groundwater remedy.



Rationale With Respect To The Chlorobenzene Plume



As discussed, with respect to the chlorobenzene plume, Alternative 4 provides greater and better-
distributed pore volume flushing, stronger early time performance, and a shorter overall cleanup
time as compared to Alternatives 2 and 3. This means overall uncertainties of long-term remedy
performance and of meeting the remedial action objectives are lower, including ultimate
attainment of drinking water standards. While the performance of Alternative 4 is markedly
superior to that of Alternatives 2 and 3, the cost of Alternative 4 is only $4 million more than the
cost of Alternative 3. EPA therefore favors Alternative 4 over Alternatives 2 and 3 for the reasons
discussed at the beginning of this section.
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EPA does not believe that the low rate of cleanup provided by Alternatives 2 and 3 provides for
too much uncertainty that remedial objectives, including ARARs, will ultimately be achieved and
that the remedial action will be fully protective of human health for the long term. The poor and
sporadic pore volume flushing adds to this conclusion. Also, because these alternatives provide
poor early-time performance with respect to the chlorobenzene plume, it would take much longer
under these alternatives to realize any environmental gains (in terms of usability of the aquifer
resource) and it is much less certain that the cleanup time frame can be considered “reasonable.”



Based on the findings in the JGWFS, there is no reason to accept the low degree of aggressiveness
and cleanup rate posed by Alternatives 2 and 3, as it is feasible to design the remedy at the higher
pump rates posed by Alternative 4 without incurring significant additional risk of adverse
contaminant migration or plume interaction. It is noted that this ROD requires that the remedial
action be designed in such a way that such adverse migration is limited and that containment of
the containment zone is accomplished. Hence, the wellfields used in the JGWFS can be adjusted
in the remedial design as necessary to accomplish this objective. At the same time, as discussed in
Section 11.1, this ROD requires that limiting of adverse migration take place within the context of
meeting all other remedial action objectives and requirements in this ROD, rather than take
preeminence over these.



The performance of Alternative 5 is clearly superior to that of Alternative 4. In fact, the model
predicts that almost all of the chlorobenzene plume is removed in 25 years. Alternative 5 provides
higher, but roughly as-well-distributed pore volume flushing rates compared to Alternative 4.
However, Alternative 5 costs $10 million more than Alternative 4, and the relative increase in
performance is less than the increase of Alternative 4 over Alternative 3. In addition, Alternative 5
poses some issues with implementability which would likely be of lesser prominence than with
Alternative 4. While EPA does not believe these issues would be insurmountable, it is possible
that the true costs of Alternative 5 could be higher in dealing with such issues (e.g. plugging of
re-injection wells at higher injection rates).



In this ROD, EPA has specified other performance criteria in addition to the approximate
pumping rate to be used with respect to reduction of the chlorobenzene plume outside the
containment zone. While the pumping rate was the primary basis for distinguishing among
wellfields and alternatives in the JGWFS, it was chosen because of its ability to produce an
expected result. Hence, this ROD specifies not only that the remedial action primarily targeting
the chlorobenzene plume be constructed and operated at approximately 700 gpm, but that it be
designed to remove 33 percent of the plume in 15 years, 66 percent of the plume in 25 years, and
99 percent of the plume in 50 years, as measured by a refined computer model during the
remedial design phase of the remedial action, and that progress toward these targets be monitored
during the course of the remedial action. It is recognized that the model will not predict actual
cleanup times, but progress can be tracked on a relative basis. The ROD also requires that a basic
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minimum average pore volume flushing rate be achieved by the remedial system. These
requirements are provided in Section 13 of this ROD.



Rationale With Respect To The Benzene Plume



Alternative 4 (as do Alternatives 3 and 5) contains hybrid containment for the benzene plume,
which means that biodegradation is relied upon for the UBF and the MBFB Sand, but that the
benzene in the MBFC Sand is contained by active hydraulic extraction. This is an appropriate
balance between cost and long-term certainty of containing the benzene plume.



The UBF and the MBFB Sand are fine-grained units in which the groundwater flow velocities are
very low. While they are classified as drinking water units, their relatively low ambient water
quality, low water-producing potential, and small aquifer thickness make them less-likely
candidates for actual groundwater use. There is strong evidence for intrinsic biodegradation and a
relatively stable benzene plume in these units under natural conditions. The risk of a failure of
intrinsic biodegradation to contain the benzene plume in these units is relatively low. It is
appropriate to rely on intrinsic biodegradation in this case, so long as contingent active hydraulic
extraction is also required in the event that intrinsic biodegradation fails to keep the benzene
plume contained. This ROD applies contingencies as part of the selected remedial action for the
benzene plume.



However, the considerations for the benzene plume in the MBFC Sand are different. EPA’s
evaluation led to the conclusion that the risks of relying solely on intrinsic biodegradation for the
benzene plume in the MBFC Sand are not acceptable if a sufficient cleanup rate is to be achieved
for the chlorobenzene plume. Such risks include not only the potential for benzene movement but
the implications if benzene does move. Using hydraulic extraction and injection to contain the
benzene plume in the MBFC Sand, assuming such containment is properly designed and
optimized, is safer and more reliable.



EPA’s conclusion accounts for several other factors other than the modeling results themselves,
including:



! The MBFC Sand and Gage Aquifers are thicker, more permeable, and deeper, than the 
UBF and MBFB Sand, and are characterized by higher groundwater flow velocities, and 
therefore deviations between simulations and reality are more critical (contamination is
closer to water actually being used for drinking, has more production potential, and the
water has the potential to move more quickly);



! The Gage Aquifer is the first significantly-water bearing unit in which the benzene plume
does not occur; at the same time, it is much more likely to be used as a drinking water
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source than is the MBFC Sand (noting that the State of California designates all units at
the Joint Site as having potential potable beneficial use);



! Vertical migration into the Gage Aquifer is of paramount concern and protection of the
Gage Aquifer critical;



! The LBF separating the MBFC Sand and the Gage Aquifer is very fine-grained and cannot
be effectively monitored;



! The sources of benzene in the benzene plume of the MBFC Sand are not well understood;
this was discussed earlier in this ROD in Section 7, “Summary of Site Characteristics;”



! The movements of contaminants from the MBFC Sand through the LBF into the Gage
Aquifer are likely to be heavily influenced by localized phenomena such as preferential
flow paths;



! The model used in the JGWFS is not appropriate for modeling vertical contaminant
transport from the MBFC Sand through the LBF into the Gage Aquifer (See Section 7 and
the Response Summary of this ROD for more discussion on this issue);



! Additional modeling optimization is unlikely to overcome the uncertainties posed by the
above conditions of the hydrostratigraphic units and modeling limitations;



! The vertical transport of benzene into the Gage Aquifer can only be monitored with wells
placed in the Gage Aquifer; however, if benzene arrives there, it is “too late” in that
benzene has already loaded the LBF and contamination of the Gage has occurred.



The modeling simulations resulted in small movements of benzene toward the chlorobenzene
plume under the various pumping rates for chlorobenzene which were simulated. This simulated
movement was small, however it is precisely in the area least desirable for benzene movement.
Benzene at this location would be entering the chlorobenzene plume and possibly moving
downward into the Gage Aquifer.



EPA stresses that the modeling used in the JGWFS is unreliable for predicting the movement of
benzene from the MBFC Sand into the Gage Aquifer. This is discussed earlier in Section 7,
“Summary of Site Characteristics” as well as in detail in the Response Summary. The fact that this
limitation exists does not in any way impugn the model’s validity. All models have limitations.
Models should be used only for the purposes which lie within their identified limitations, and
should not be extended to purposes beyond.
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In this case, the model is highly useful for a wide variety of JGWFS uses, but not in particular for
predicting the movement of benzene from the MBFC Sand into the Gage Aquifer. Therefore,
while the model predicts no vertical migration into the Gage Aquifer, EPA does not consider this
result reliable, and the risks of benzene movement in response to pumping primarily targeting the
chlorobenzene plume are greater than the model would imply. EPA believes that the modeling
uncertainties and the higher risk factors associated with the MBFC Sand combine to make
reliance on intrinsic biodegradation to contain the benzene plume for the MBFC Sand risky. It is
for this reason that EPA screened out alternatives which relied on intrinsic biodegradation for the
MBFC Sand at the higher 700 and 1400 gpm pump rates for chlorobenzene. For the same
reasons, EPA believes that Alternative 2 presents a risk which is not warranted given the relatively
small additional cost of active hydraulic containment of the MBFC Sand and therefore prefers
Alternatives 3, 4 and 5 to Alternative 2 with respect to this issue.



Alternative 4 contains active hydraulic containment of the MBFC Sand, which can be designed
and manipulated to provide the maximum hydraulic control and therefore the maximum certainty
in the long term that the benzene plume will remain contained. It is noted that it is much easier
and far less costly to establish containment by hydraulic extraction in the MBFC Sand, than in the
fine-grained MBFB Sand or the UBF.



Rationale for Remedial Actions for pCBSA



Section 7, “Summary of Site Characteristics” outlined the distribution of the chemical
parachlorobenzene sulfonic acid (pCBSA) and Section 8, “Summary of Groundwater-Related
Risks” discussed its toxicological status. pCBSA is a byproduct of the manufacture of DDT,
created when sulfuric acid sulfonates monochlorobenzene, one of the raw materials for making
DDT. The compound is highly water soluble which reduces its retardation coefficient and has
resulted in its moving a greater distance in groundwater than chlorobenzene (See earlier sections).
There are no promulgated standards or reliable toxicological reference values for pCBSA. While
some studies have been completed with respect to pCBSA, no chronic (long-term) studies have
been performed and the studies are insufficient to allow EPA to set toxicological reference values
or establish health-based standards. No studies of pCBSA are planned or underway at this time.



The JGWFS has shown that treatment of pCBSA will not occur coincidentally with the treatment
of the other groundwater contaminants, if the most cost-effective technology for the other
contaminants is employed. An explanation follows. The JGWFS did show that concentrations of
pCBSA in the extracted groundwater effluent stream could be dramatically reduced by the
treatment train which includes Fluidized Bed Reactor (FBR) plus liquid-phase carbon adsorption
polishing. Tests indicate that FBR would be effective at destroying 95-99 percent of the pCBSA.
This treatment train is one of three that this ROD selects as available in remedial design.
However, in the absence of a promulgated health-based standard for pCBSA, and in turn, an
ISGS under this ROD, there is not an established concentration to which pCBSA concentrations
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in-situ (concentration remaining in the ground) must be reduced that can numerically drive the
analysis of the technology used. Therefore, the-situ concentration of pCBSA will be reduced only
if this reduction occurs coincidentally with the treatment used to achieve ISGS levels in
groundwater for all other contaminants at the Joint Site.



While FBR plus carbon adsorption polishing is available and effective at treating the other
contaminants as well as pCBSA, it was determined that liquid phase carbon adsorption acting
alone, rather than FBR, would be the most cost-effective treatment train for attaining the health-
based standards of all other contaminants. Unfortunately, liquid phase carbon adsorption performs
rather poorly at removing pCBSA from groundwater. While this technology does remove some
pCBSA, impractically large amounts of carbon are needed to achieve significant removal over
extended periods of time.



The JGWFS evaluated the additional cost of using FBR plus carbon adsorption to address the
Joint Site groundwater in the case where significant active treatment of pCBSA is required. As
stated earlier, no health-based value was available for pCBSA to assume as a target cleanup
concentration, so 99 percent removal of pCBSA was assumed for this analysis. This is the
demonstrated removal efficiency/capability of FBR. The additional cost of using FBR, with all
other parameters and assumptions constant, was on the order of $5 million.



This figure, however, represents only the additional cost of treating the pCBSA that lies within the
chlorobenzene plume. The alternatives in the JGWFS assumed capture and mass/volume
reduction for the chlorobenzene plume, and treatment and discharge of the resulting extracted
groundwater. But the pCBSA distribution is larger than the chlorobenzene plume in all
directions. Hence, as the JGWFS notes, the costs of capturing and reducing the much larger
pCBSA distribution (over what would be a longer time period) and treating all of the water using
FBR, would be far greater than this $5 million. To obtain an accurate estimate of the full
additional cost of addressing all pCBSA in-situ, a wide-ranging expansion of the feasibility study
and its modeling would have been necessary. While this was not performed, the JGWFS
reasonably concludes that the costs for such an endeavor could be in the many tens of millions of
dollars and could double the cost of the remedial action.



If carbon adsorption acting alone is used, the pCBSA will, for the most part, not be removed from
the extracted groundwater, which will then be re-injected into the aquifers. The result of this
aquifer injection is that in-situ concentrations of pCBSA will decrease and become more evenly-
distributed overall due to dilution. However, the pCBSA will cover a somewhat larger area of
groundwater in the process. Modeling suggests that after 50 years under Alternative 4,
concentrations of pCBSA will average 1000-5000 ppb over the entire distribution of pCBSA.
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Having found no in-situ standards which might apply to pCBSA, EPA evaluated whether there
were other requirements that might apply to injection of pCBSA into the aquifer. As discussed
earlier in this ROD, aquifer injection is a necessary component of this remedy in order to achieve
the hydraulic control necessary to prevent adverse migration of contaminants and NAPL, and to
limit the effect of the remedial action on contamination sites outside the Joint Site. While the State
of California did not identify any such injection standards to EPA, the State did request that EPA
consider a non-promulgated To-Be-Considered criterion (TBC) of 25,000 ppb as a limit on the
concentration at which pCBSA could be injected into the aquifer. Upon consideration of this
TBC, EPA has decided to make it a ROD standard for this remedial action.



In April 1997, EPA’s National Remedy Review Board (NRRB) reviewed EPA’s intended
proposed remedial action for the Joint Site groundwater and supported it. While the NRRB had
no direct recommendations, they did issue a statement that they assume that EPA can seek to
address costs associated with pCBSA by various elements of the remedial design. EPA will
address this in the remedial design phase. It was noted, also, that the NRRB was in accordance
with EPA’s proposal not to actively capture or treat the pCBSA plume at this time.



In light of the above analysis and information, EPA has selected a set of remedial actions for
pCBSA separately from the other groundwater contaminants at the Joint Site. Based on the extent
of knowledge at this time, these remedial actions are protective of human health and the
environment. These actions do not require that the area of groundwater affected by pCBSA be
captured or reduced in volume. We note that no one is presently drinking water contaminated by
pCBSA, though as with the other contaminants at the Joint Site, the potential for future use of the
groundwater resource, either from the existing contaminant distribution of after that distribution
has spread to a larger area, is possible. Future toxicological studies may reveal data or results
which would allow for setting a health-based standard for pCBSA, in which case the continued
protectiveness of the remedial action with respect to pCBSA would have to be reassessed by EPA.
While EPA does not have direct control over which chemicals are studied, EPA is informing
those with influence in this regard about the pCBSA at the Joint Site so that they can prioritize it
properly among all other chemicals awaiting study.



As discussed in Section 11, the following remedial actions are selected by this ROD for pCBSA:



! The concentration at which pCBSA is re-injected into the ground shall be limited to
25,000 ppb. The State of California holds that 25,000 µg/l can be considered a provisional
health standard for pCBSA with respect to injected groundwater. This requirement is a
non-promulgated standard of the State of California (See Section 8 of this ROD), however,
it is selected by this ROD as a performance standard for injected groundwater.
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! The full downgradient extent of pCBSA contamination shall be determined and the
movement of pCBSA shall be routinely monitored.



! Sampling at potentially susceptible public production wells shall include analyses for
pCBSA.



! Well surveys shall be routinely updated to identify any new wells which my lie within the
pCBSA distribution.



! At the Superfund 5-year reviews required by law, EPA will re-evaluate whether additional
toxicological studies have been performed for pCBSA, assess the extent of the pCBSA
plume and make determinations as to whether the remedy remains protective with respect
to pCBSA



Finalizing of the Del Amo Waste Pits ROD



On September 5, 1997, EPA issued a ROD for the Del Amo Waste pits. This ROD specified that
the remedial (cleanup) standards for soils under the Waste Pits were to be considered interim
pending a decision by EPA on the groundwater. This was because it was not known at that time
what the joint groundwater ROD would select as groundwater standards under the Waste Pits.
This ROD establishes a TI waiver zone which includes the groundwater under the Waste Pits.
This means that the water under the Waste Pits will not be restored to drinking water standards by
the remedial action. EPA believes, therefore, that the currently-existing soil standards in the Del
Amo Waste Pits ROD will be sufficient to prevent significant additional contamination from
entering the groundwater at that location, and win allow for groundwater remedial action
objectives to be satisfied.



The interim soil standards in the Waste Pits ROD were not based on cleaning soil under the
Waste Pits so as to achieve drinking water standards in groundwater. Rather, the goal of the
interim standards was to ensure that any additional contamination coming from the Waste Pits in
the future would be small relative to the existing contamination already in the groundwater. In
effect, this was to control the Waste Pits as a major source of additional contamination.



While the remedy selected by this ROD places the Waste Pits in a TI waiver zone, EPA believes it
is still prudent to limit the amount of additional contamination that can be added by the Waste Pits
to the groundwater system. The TI waiver waives the requirement to clean groundwater to
drinking water standards, but it does not preclude reasonable and appropriate source control
measures to ensure that large quantities of additional contamination, NAPL or otherwise, do not
arrive in the groundwater. The interim standards were set based on this goal. Accordingly, EPA
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makes final the soil standards for the Del Amo Waste Pits as they currently exist in the Waste Pits
ROD.
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13. Specification of the Selected Remedial Action:
Standards, Requirements, and Specifications



The remedial action implemented as selected by this ROD shall meet the standards, requirements,
specifications, and provisions (hereafter, “provisions” unless otherwise noted) contained in this
section. The remedial action shall be designed with the express purpose and intention of meeting
these provisions. Discretion and latitude shall be preserved in designing the remedy within the
range of possible designs meeting the requirements of this section. There are provisions which are
established in other sections of this ROD. The provisions in this section apply in addition to, and
not in lieu of, provisions which appear before or after this section of the ROD.



As previously established, this ROD selects differing remedial actions and objectives to apply to
various areas of the groundwater at the Joint Site that are defined in this ROD. Some of the
provisions vary depending on the hydrostratigraphic unit that is the subject of the provision. The
reasons for this were established and discussed previously.



As discussed in Section 7.2 of this ROD, the term “plume” has a specialized use in this ROD. The
formal definition of each plume is provided in this Section. “Plume” does not always refer to the
entire distribution of a contaminant in groundwater, but rather refers to a particular portion of the
distribution which espouses a certain set of physical characteristics and will respond to one set of
remedial actions and objectives (See Section 7). The term “plume” applies to all
hydrostratigraphic units within which a referenced plume occurs unless otherwise stated.



The following hydrostratigraphic units are referenced and addressed by this ROD:
Upper Bellflower, Middle Bellflower B Sand (MBFB Sand), Middle Bellflower C Sand (MBFC
Sand), Lower Bellflower Aquitard, Gage Aquifer, Gage-Lynwood Aquitard, Lynwood Aquifer,
Lynwood-Silverado Aquitard, and Silverado Aquifer.



For convenience and clarity, the provisions in this ROD are numbered and are segregated into
subsections with headings.
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PROVISIONS



1 Provisions Apply to the Joint Site.



All provisions below apply to the Joint Site. The term Joint Site was defined in Section 6
of this ROD. It is noted that the Joint Site includes any physical space within the
groundwater to which contaminants may move, either vertically or laterally, during the
course of the remedial action.



2 In-Situ Groundwater Standards (ISGS).



The particular in-situ concentration for each contaminant which this ROD requires be
attained in groundwater at the conclusion of the remedial action is referred to by this ROD
as the in-situ groundwater standard, or ISGS. This ROD establishes the ISGS for the
Joint Site groundwater as the lower of the State or federal Maximum Contaminant Level
(MCL) as established under the Safe Drinking Water Act. In cases of contaminants where
MCLs do not exist, the ISGS shall be EPA’s Tap Water Preliminary Remediation Goals,
which are based on the lower of a 10-6 cancer risk or a non-cancer hazard index of unity
for residential exposure assumptions. The ISGS levels were shown in Table 9-1, and
discussed in Section 9 of this ROD.



3 Definition of Plumes.



This remedy assigns differing provisions, remedial actions, and objectives to various areas
of groundwater. Each such area is referred to as a “plume” by this ROD. Section 7.2 of
this ROD, “Convention for Dividing the Contamination into Plumes,” provides the basis
for dividing the overall distribution of contamination in this fashion. Unless otherwise
noted, the term plume as used in this section shall be defined under this provision.
Provisions not specifying applicability to a specific plume shall apply to all groundwater at
the Joint Site, unless otherwise noted in the provision.



3.01 Chlorobenzene Plume. The chlorobenzene plume shall include the entire distribution of
chlorobenzene in groundwater at the Joint Site, and all other contaminants that are
commingled with the chlorobenzene. Benzene, trichloroethylene (TCE), perchloroethylene
(PCE), and a variety of other contaminants are present within the chlorobenzene plume.
The chlorobenzene plume is present in the MBFB Sand (the UBF is unsaturated in the area
where the chlorobenzene plume occurs), the MBFC Sand, the Lower Bellflower Aquitard
(LBF), the Gage Aquifer, the Gage-Lynwood Aquitard, and the Lynwood Aquifer, based
on data collected in the remedial investigation.
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3.02 Benzene plume. The benzene plume shall include the portion of the distribution of
benzene in groundwater at the Joint Site that is not commingled with chlorobenzene. Put
another way, the benzene plume is that benzene within the Joint Site that lies outside the
chlorobenzene plume. The benzene plume occurs in the UBF, the MBFB Sand, and the
MBFC Sand, based on data collected in the remedial investigation. Benzene that is
commingled with chlorobenzene is not considered to be part of the benzene plume, but is
instead part of the chlorobenzene plume. The benzene plume includes ethyl benzene and
naphthalene, among other contaminants.



3.03 TCE. The term TCE, unless otherwise noted, when used in reference to a plume or
contaminant distribution in groundwater, shall represent a series of chlorinated aliphatic
VOCs, including but not limited to TCE, PCE, dichloroethylene (DCE), trichloroethane
(TCA), and any isomers of these compounds in groundwater at the Joint Site. The term
does not include chlorobenzene or polychlorinated benzenes.



3.04 TCE Plume. The TCE plume shall include the portions of the distributions of any such
contaminants in groundwater at the Joint Site that are not commingled with the
chlorobenzene plume. The TCE plume occurs in the UBF, the MBFB Sand, and the
MBFC Sand, based on data collected during the remedial investigation. The TCE plume in
the UBF and MBFB Sand is commingled with the benzene plume. The downgradient
extent of the TCE plume in these units does not exceed the extent of the benzene plume.
The TCE plume in the MBFC Sand lies under the benzene plume in the MBFB Sand and
north of the benzene plume in the MBFC Sand (See Figures 7-2 and 7-4). TCE
(chlorinated solvent) contamination outside the chlorobenzene plume which may exist in
the Gage Aquifer is not considered to be part of the TCE plume and will be addressed
separately. TCE that is commingled with chlorobenzene is not considered part of the TCE
plume but is part of the chlorobenzene plum.



4 Additional Data Acquisition



4.01 TCE Plume. The current downgradient extent of the TCE plume is bracketed by several
downgradient wells that have non-detect values for TCE concentration. This, combined
with its location relative to the benzene NAPL, allows for this remedy to address the TCE
(See Section 11). However, additional data is necessary in order to complete remedial
design for the remedy. It is noted that portions of the remedial design could be completed
without this data. Sufficient monitoring wells shall be installed and sampled in the UBF,
the MBFB Sand, MBFC Sand, and the Gage Aquifer to:
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(1) identify and characterize the sources of chlorinated solvents in the TCE plume,
including their location and the possible presence of NAPL associated with these
sources, and



(2) define the distribution sufficiently to allow for a remedial design of the remedial
action selected by this ROD.



4.02 Benzene Plume in the MBFC Sand. In the remedial investigation, monitoring wells were
never installed in the MBFC Sand under or near-downgradient to the high concentrations
of benzene which were eventually discovered in the MBFB Sand near what is today called
the“WRC building” in the eastern portion of the benzene contaminant distribution. These
wells shall be installed and sampled under this remedy during the remedial design phase.
The number of wells, their location and construction design shall be established in the
monitoring plan for the remedial action and shall be subject to the approval of EPA.



4.03 Well Survey. The well survey for the Joint Site shall be updated. Wells existing within
one-half mile of the area of groundwater contamination at the Joint Site (including pCBSA
contamination), shall be identified and mapped. The well survey shall be a document of
public record on file with EPA Region IX. Well surveys shall be further updated as
described in later subsections, below.



4.04 pCBSA. The extent of the contaminant para-chlorobenzene sulfonic acid, or pCBSA,
downgradient and side-gradient from the Montrose property shall be determined by
installation and sampling of additional wells. The extent shall be determined to a non-
detectable concentration as determined and approved by EPA in its Monitoring Plan for
the Joint Site remedy, which is required by this ROD. Production wells within 1 mile of
the terminus (downgradient extent) of the pCBSA distribution and within one-half mile
cross-gradient as determined by the midline of the pCBSA distribution shall be tested for
pCBSA and the results shall be made available to the public. Additional monitoring
requirements after the initial sampling are addressed below under Monitoring. Provisions
for finding pCBSA in production wells are provided below under “Ensuring Protection of
Human Health During the Course of the Remedial Action.”
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5 Containment Zone



5.01 Dissolved phase contamination in a specific zone of groundwater, defined in the
provisions which follow, shall be contained and isolated indefinitely such that the
contamination cannot escape the zone. This zone is referred to by this ROD as the
containment zone1. There shall be a single containment zone for the Joint Site. The basis
for the size and configuration of the containment zone (and TI waiver zone) was discussed
in Section 10, “Technical Impracticability Waiver and Containment Zone” in this ROD.



5.02 The containment zone shall surround the NAPL in a region of groundwater, defined in this
ROD, to which remedial actions selected by this ROD shall be applied to prevent the
escape of dissolved-phase contaminants. The containment zone shall be implemented such
that dissolved phase contaminants within the containment zone, and contaminants
dissolving from NAPL within the containment zone, shall be prevented from escaping the
containment zone and from entering the groundwater outside the containment zone. The
NAPL, and all contaminants within the containment zone, shall thereby be isolated from
the groundwater outside the containment zone.



5.03 Dissolved phase contamination within the containment zone shall be considered contained
when it is reliably prevented from moving outside the containment zone by the remedial
actions selected by this ROD, in accordance with the specifications, requirements, and
standards established by this ROD.



5.04 Geographical Definition. The technical basis for the size and shape of the containment
zone was discussed in Section 10. Although its shape, size and extent were determined by
EPA using a scientific basis, the containment zone is established by this ROD
geographically. That is, the extent of the containment zone is not conditional but
represents a fixed volume in space, defined by the boundaries herein described.



5.05 Specification of Lateral Extent of the Containment Zone. The lateral extent of the
containment zone in the various hydrostratigraphic units shall be as depicted in Figure 10-
1. The lateral extent of the containment zone differs by hydrostratigraphic unit, and is
based on the  various arguments provided in Section 10 of this ROD.



5.06 Lateral Extent of Containment Zone In the Lower Bellflower Aquitard (LBF). The
containment zone shall have the same lateral shape, size and extent in the LBF as in the
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MBFC Sand, within the chlorobenzene plume. The containment zone shall have no extent
in the LBF outside the chlorobenzene plume.



5.07 Depth of the Containment Zone Within the Chlorobenzene Plume. The containment
zone shall extend through the Gage Aquifer and all shallower hydrostratigraphic units
within the chlorobenzene plume. The containment zone shall not include any extent in the
Gage-Lynwood Aquitard or the Lynwood Aquifer.



5.08 Depth of the Containment Zone Within the Benzene and TCE Plumes. The
containment zone shall extend through the MBFC Sand and all shallower
hydrostratigraphic units in the TCE and benzene plumes. The containment zone shall
exclude the Lower Bellfflower Aquitard, the Gage Aquifer, and the Lynwood Aquifer in
these plumes.



6 Technical impracticability ARAR waiver



6.01 Specific applicable or relevant and appropriate requirements (ARARs), which EPA has
determined would otherwise apply to this remedy, shall be waived due to technical
impracticability as provided by CERCLA at 42 U.S.C. §9621(d)(4)(C) and 40 C.F.R.-
300.430(f)(1)(ii)(C)(3). This waiver shall apply solely and specifically to a zone of
groundwater referred to in this ROD as the TI waiver zone. Because the TI waiver is being
applied exclusively to the containment zone defined in Provision 5 above, the terms TI
waiver zone and containment zone are congruent and refer to the same physical space with
respect to this remedy for the Joint Site. This waiver shall not apply to any other
groundwater within the Joint Site. The basis for this waiver is discussed earlier in this
ROD in Section 10 and is provided in detail as Appendix E of the JGWFS.



6.02 The ARARs to be waived based on technical impracticability for the TI waiver zone are
identified in Appendix A of this ROD. The primary ARARs being waived under the TI
waiver, where it applies, is the requirement that concentrations of contaminants in
groundwater be reduced to at or below the MCL (promulgated drinking water standards),
as discussed in Section 9 of this ROD.



6.03 The TI waiver is necessary because it will not be practicable to restore groundwater within
the TI waiver zone to MCLs within a reasonable time frarne as required by the National
Contingency Plan (NCP). This is discussed in Section 10 of this ROD and in Appendix E
of the JGWFS. This is due to the presence of NAPL under the specific site conditions it
occurs at the Joint Site.
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6.04 The TI waiver shall apply to all contaminants within the TI waiver zone, regardless of
whether a particular contaminant provided the original basis for the waiver. This was
discussed in the JGWFS and in Section 10 of this ROD.



7 Containment of the Overall Contaminant Distribution.



In addition to meeting all other provisions in this ROD (including but not limited to
requirements to reduce the volume of the chlorobenzene plume that has concentrations
exceeding the ISGSs for ekny contaminant), the remedy shall achieve containment of the
overall contaminant distribution in that the physical size of the union of the chlorobenzene,
benzene, and TCE plumes shall not increase from such point in time as the remedial action
is initiated. As a corollary, the lateral extent of the overall contaminant distribution in each
of the contaminated hydrostratigraphic units shall not increase, and the vertical extent of
the overall contaminant distribution shall not increase. The chemical pCBSA shall not be
subject to this provision for reasons discussed in Section 12 of this ROD.



8 Containment Within the Containment Zone.



8.01 Dissolved phase contaminants within the containment zone shall remain contained to the
zone and shall not escape the zone. This condition shall be preserved indefinitely by this
remedial action. Contaminants shall not leave the containment zone either laterally or
vertically at any point along the three-dimensional boundary of the containment zone.



8.02 Means by Which Containment Shall Be Achieved Within the Containment Zone



8.02.01 Chlorobenzene Plume. Containment of the chlorobenzene plume within the
containment zone shall be affected by hydraulic extraction of groundwater from
one or more extraction wells, followed by treatment of extracted water, followed by
aquifer injection of the treated water through one or more injection wells.
Provisions for aquifer injection under the “Plume Reduction” section of provisions
below shall apply to this injection. Hydraulic extraction and aquifer injection of
water shall be optimized in remedial design to ensure that containment is achieved
and that the other provisions in this ROD are attained.



8.02.02 Benzene Plume in the UBF and MBFB Sand. Containment of the benzene plume
within the containment zone shall be effected by reliance on monitored intrinsic
biodegradation. It is recognized that other natural processes may aid in 
the containment of the benzene in these units. However, it is the process of intrinsic
biodegradation which makes the reliance on natural processes for these units
feasible from a remedial standpoint. The continued stability and containment
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of the benzene plume in the UBF and MBFB Sand shall be monitored as specified
below, and if transgressions of containment occur, contingencies shall be
implemented, as specified below.



8.02.03 Benzene Plume in the MBFC Sand. Containment of the benzene plume within the
containment zone in the MBFC Sand shall be effected by hydraulic extraction of
groundwater from one or more extraction wells, followed by treatment of extracted
water, followed by discharge of the treated water. Discharge provisions are given
below. Such hydraulic extraction shall independently establish the capture of the
benzene plume within the MBFB Sand.



Other actions such as the adjustment of the locations and flow rates of injection and
extraction wells being used for other elements of the remedy may be employed
during the optimization of the remedial design to assist the hydraulic extraction in
achieving containment of the benzene plume in the MBFC Sand. However, these
actions shall not be taken in lieu of hydraulic extraction required under this
provision.



It is recognized that intrinsic biodegradation is also occurring to the benzene in the
MBFC Sand, and that this naturally-occurring process will, to a significant extent,
assist the active processes to be implemented by this provision in containing the
benzene plume in the MBFC Sand. However, by virtue of the analyses put forth in
the JGWFS and earlier in this ROD, this ROD is explicitly selecting active
hydraulic containment, as the remedial action for the benzene plume in the MBFC
Sand. The optimization of aquifer injection being performed for the chlorobenzene
plume shall also be performed during remedial design to limit the potential for
transgressions of benzene containment.



8.02.04 TCE Plume. Containment of the TCE in the NAPL containment zone shall be
partially accomplished by hydraulic extraction of groundwater from one or more
extraction wells, followed by treatment of extracted water, followed by discharge of
the treated water. Specifically, this groundwater extraction shall be undertaken at
low pump rates close to the TCE sources which are indicated by existing data to lie
within the containment zone but upgradient of the benzene NAPL. Additional data
on TCE sources shall be collected as provided above prior to executing this
response action. This action shall occur at low pump rates sufficient solely to:



1 . Contain the immediate TCE source locations, and
2. Provide a control on the amount of mass leaving the sources and



entering the greater TCE plume.











Record of Decision II:  Decision Summary
Dual Site Groundwater Operable Unit Page13-9 



Montrose Chemical and Del Amo Superfund Sites March 1999



This action will not actively contain the entire TCE plume. Containment of the
remainder of the TCE plume shall be accomplished by the contingencies provided
below. Such contingencies shall be activated if the extent of the TCE plume
currently within the containment zone/TI waiver zone comes to exceed the
containment zone/TI waiver zone.



During remedial design, the overall remedial system shall be designed to take
advantage of injection and other hydraulic controls so as to limit the movement of
the TCE in response to hydraulic extraction being undertaken under this remedy for
the chlorobenzene and benzene plumes.



8.02.05 Optimization. In the remedial design phase of the remedy, the remedial wellfield
and relative pump rates among wells in the wellfield shall be optimized so as to
limit the lateral and vertical movement of TCE. Such optimization in design shall
also be performed so as to maximize the certainty of containment of contamination
within the containment zone. However, such optimization shall not counter or
override meeting any of the other requirements and provisions in this ROD.



8.03 Monitoring and Monitoring Plan for Containment



A monitoring plan shall be developed and approved by EPA for matters related to the
containment of the dissolved phase contaminants surrounding NAPL in the containment
zone. At a minimum, this plan shall provide for sampling of monitoring wells sufficient to
meet the objectives stated below in this provision and any additional goals identified in the
approved monitoring plan. Additional monitoring wells shall be installed, as necessary, to
achieve the objectives of the monitoring plan. Continual monitoring shall be conducted as
part of this remedy in accordance with the EPA-approved Monitoring Plan for as long as
the containment zone is in effect as part of the remedy.



8.03.01 Minimum Objectives of the Monitoring Plan with Respect to Containment
Zone. The monitoring plan shall provide for, at a minimum:



! Confirmation that contaminants within the containment zone have not left
the zone;



! Data sufficient to reliably evaluate compliance with any and all
requirements, standards, and provisions in this ROD;
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! Reliable evaluation of the lateral and vertical movements of all
contaminants of concern within the containment zone;



! Reliable evaluation of the lateral and vertical movements of benzene, TCE,
and chlorobenzene in response to hydraulic extraction in the overall system;



! Evaluation of the effectiveness of partial containment of the TCE plume by
hydraulic extraction and the degree of movement of TCE toward the
boundary of the containment zone;



! Data sufficient to determine groundwater levels, hydraulic gradients,
reliable groundwater elevation contour maps, effects of any local pumping
both on and off the Joint Site, and groundwater flow velocities within all of
the affected hydrostratigraphic units at the Joint Site;



! Verification and evaluation of the zones of capture of extraction wells and
the radii of influence of extraction and injection wells;



! Reliable evaluation of gradient control measures;



! Data sufficient to measure and verify drawdowns in the immediate vicinity
of the NAPL sources due to pumping;



! Evaluation of efforts to optimize the wellfields and pump rates associated
with hydraulic extraction and aquifer injection of treated water so as to
provide the greatest certainty of long-term containment, and reduce the
potential for plume interactions and adverse migration of NAPL and
dissolved contaminants;



! Reliable concentrations of contaminants in treatment system influent and
effluent, and treatment streams so as to assess the effectiveness and
performance of the treatment system; and



! Additional aquifer tests including but not limited to aquifer stress, pumping,
and recovery tests, such as to provide estimates of local or general
parameters such as hydraulic conductivity, storativity, specific yield, as
determined necessary in the monitoring plan.



8.03.02 Monitoring Wells.. The approved Monitoring Plan shall establish the monitoring
objectives, which shall include but not be limited to the objectives specified in this
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ROD, and shall list the monitoring wells serving each objective. During the
remedial design phase of the remedy, the wells necessary to meet each objective
shall be identified, taking into account the location, construction, and other
circumstances associated with all existing wells. Should EPA determine that
additional wells are necessary to meet the objectives in the approved Monitoring
Plan, such wells shall be installed and sampled.



8.03.03 Monitoring Wells in Regard to Containment. Sufficient monitoring wells shall
be placed around the periphery of the containment zone in each hydrostratigraphic
unit where the containment zone occurs to ensure that failures of the remedial
actions to contain contaminants to the containment zone (transgressions of
containment) will be promptly detected. Sufficient numbers of monitoring wells
also shall be placed in the hydrostratigraphic units below the containment zone to
determine that contaminants have not migrated vertically out of the containment
zone. Monitoring well construction and locations shall be approved by EPA as part
of the remedial design and additional wells may be added as determined necessary
by EPA during the remedial action and operation and maintenance (O&M) phase.
This may include wells in either aquifers or aquitards.



8.03.04 Monitoring frequency. The frequency of monitoring for all wells in the
monitoring network shall be specified and justified in the approved Monitoring
Plan, in accordance with the ability to attain the stated monitoring objectives. Any
changes to the monitoring frequency for one or more wells shall be approved by
EPA by means of an amendment to the Monitoring Plan which states the
justification for the changes.



8.03.05 Monitoring Analytes, Sampling Protocols, and Methods. EPA shall approve one
or more field sampling plans (FSPs) and Quality Assurance Project Plans (QAPPs)
which shall establish the sampling protocols, analytical protocols, quality assurance
and quality control parameters and protocols, data quality objectives, and sample
rotation. Such plans shall be in accordance with all applicable EPA regulations,
policy, and guidance. The FSP(s) and QAPP(s) may be incorporated into or
attached to the Monitoring Plan as approved by EPA. Modifications to the
sampling and analytical protocols shall be accompanied by the appropriate
modification to the FSP or QAPP.



8.03.06 Direct Monitoring of Intrinsic Biodegradation. The continued reliability of
intrinsic biodegradation to contain the benzene plume in the UBF and the MBFB
Sand shall. be verified by actual periodic confirmation of the biological activity in
the benzene plume. The degree, frequency, types of testing, etc. of such
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monitoring shall be established in the approved Monitoring Plan. The frequency
may be modified as approved by EPA in amendments to the Monitoring Plan. The
monitoring shall include, but shall not be limited to, one or more of the following:



• Analysis of samples from monitoring wells along a transects running from
the center to the outside of the benzene plume for dissolved oxygen, nitrate,
sulfate, and methane, to be followed by evaluation of the degree of
biodegradation in the context of electron donor-acceptor pairs and benzene
biodegradation mechanisms.



• Analysis of groundwater or saturated zone soil samples to establish
biodegrader counts.



• Analysis of groundwater samples for biodegradation interim by-products.



• Systematic measurements of benzene intrinsic biodegradation rate.



The frequencies of any such tests may vary according to the approved Monitoring
Plan.



8.04 Contingent Actions



In the event that EPA determines that the actions selected by this ROD have not contained
contaminants within the containment zone contingent actions shall be taken to (1) restore
the condition of containment, (2) meet all remedial action objectives and ROD standards,
and (3) meet ARARs where not waived, including attaining ISGS levels in groundwater.
Contamination which leaves the containment zone also leaves the TI waiver zone; such
contamination is not subject to the TI waiver and is subject to cleanup to ISGS levels as is
all contamination outside the TI waiver zone.



It is not possible in advance to specify in detail the design particulars of all contingent
actions, because the number of possible types of transgressions is large. Therefore,
contingent actions are specified on a conceptual basis. “Transgressions of Containment” in
this subsection refers to the condition upon which EPA has determined that contaminants
within the containment zone have not been contained as required by this ROD.
“Rectifying” transgressions of containment in this subsection refers to restoring the
condition of containment after the transgression, meeting all remedial action objectives
and ROD standards, and meeting all ARARs after a transgression.
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8.04.01 Chlorobenzene Plume. Under this ROD, containment of the containment zone in
the chlorobenzene plume is accomplished by active hydraulic extraction.
Transgressions of containment in the chlorobenzene plume shall be rectified by
adjustments to this active hydraulic means, which shall include (1) adjusting the
pumping rates of one or more extraction and injection wells, and/or (2) installation
of additional extraction and/or injection wells.



8.04.02 Benzene Plume in the MBFC Sand. Under this ROD, containment of the benzene
plume in the MSFC Sand is accomplished by active hydraulic extraction.
Transgressions of containment in the benzene Plume in the MBFC Sand shall be
rectified by adjustments to this active hydraulic means, which shall include (1)
changing the pumping rates of one or more extraction and injection wells, and/or
(2) installation of additional extraction and/or injection wells.



8.04.03 Benzene Plume in the UBF and MBFC Sand. Under this ROD, containment of
the benzene plume in these units is, contained by reliance on monitored intrinsic
biodegradation with a contingency for active hydraulic extraction. Transgressions
of containment shall be rectified by active hydraulic means, which shall include (1)
changing the pumping rates of one or more existing extraction and injection wells,
and/or the installation of extraction wells and initiation of hydraulic extraction
specifically to rectify the transgression.



8.04.04 Limitations on Contingent Actions. Unless there is no other option, activation of
a contingent action:



• Shall not reduce the rate of cleanup of the chlorobenzene plume;



• Shall not reduce the certainty of the containment of chlorobenzene,
benzene, or TCE within the containment zone;



• Shall be effective in rectifying the transgression in a timely manner.



8.04.05 Rectifying the Transgression. Contingent actions shall reduce the concentrations
of contaminants in the groundwater affected by the transgression to the levels
which existed prior to the transgression. If no detectable contamination existed at
the point of the transgression outside the containment zone, then the contingent
action shall reduce the concentrations at that point to below detectable levels.
Contingent actions shall also reduce containment migrations within the
containment zone such that the transgression will not continue.
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9 Plume Reduction



9.01 Basic Requirement.



The volume of groundwater within the Joint Site that is outside the containment zone at
concentrations that exceed ISGS levels for any contaminant as identified by this ROD shall
be reduced to zero in a reasonable time frame. This process shall be referred to as “plume
reduction.” The concentrations of contaminants in all groundwater at the Joint Site outside
the containment zone shall be reduced to concentrations below the ISGS for each
contaminant present in groundwater. ISGS values are specified on a contaminant-specific
basis.



9.02 Means of Plume Reduction and
Requirement of Aquifer Injection for the Chlorobenzene Plume



Plum reduction shall be achieved by hydraulic extraction and treatment. This shall include
a series of hydraulic extraction wells from which water will be pumped to a treatment unit
or units for treatment, followed by treated water discharge. For the chlorobenzene plume
that is outside the containment zone, aquifer injection shall be implemented as the treated
water discharge option. Feasibility Studies have shown that aquifer injection is necessary
in conjunction with the plume reduction of the chlorobenzene plume to achieve the
gradient control necessary to (1) reduce the potential for induction of movement of NAPL,
and (2) limit the possibility of adverse migration of contaminants both within and from
outside the Joint Site, within the context of meeting all remedial action objectives of this
ROD. Accordingly, aquifer injection of treated water shall be applied in such a way as to
achieve these goals and in accordance with the provisions in this Section of the ROD.
Aquifer injection shall be accomplished by a series of aquifer injection wells.



9.03 Performance Criteria for Plume Reduction of the Chlorobenzene Plume



The following performance criteria with respect to plume reduction of the chlorobenzene
plume shall be met by this remedial action. The reduction of the concentration of
contaminants in groundwater outside the containment zone to levels below in-situ
groundwater standards shall occur in a reasonable time frame.
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9.03.01 All of the Provisions Shall Be Met. No one of these provisions is merely a focus
for attaining one or more of the other provisions. All provisions shall be met, even
if doing so will result in one or more provisions not only being met, but exceeded.
As an example, provisions below require a certain pump rate, a certain pore
volume flushing rate, and a certain minimum overall rate of reduction of the plume.
These provisions independently apply. Thus, even if the minimum rate of reduction
of the plume would be exceeded by attaining the pump rate and pore volume
flushing rate specified, these shall still be attained.



9.03.02 Pump Rate. Hydraulic extraction shall be occur at a combined pump rate of
approximately 700 gpm, mostly in the MBFC Sand and the Gage Aquifer. This
ROD recognizes that pilot testing, design adjustments, and optimization modeling
will occur during the remedial design phase, and the intent of this provision is not
to overly limit design. However, it is intended that hydraulic extraction take place
at a rate as close as feasible to the 700 gpm rate shown effective in the feasibility
study for Alternative 4, and that this rate be departed from only if shown necessary
and if approved by EPA.



9.03.03 Hydrostratigraphic Units Affected by Hydraulic Extraction. The MBFC Sand,
the Gage Aquifer, and the Lynwood Aquifer shall be subject to direct hydraulic
extraction. The MBFB Sand, the LBF, and the Gage-Lynwood Aquitard shall be
subject to hydraulic extraction only to the extent shown necessary in remedial
design to meet all other provisions, standards, goals and requirements of this ROD.



9.03.04 Plume Reduction Rate Design and Early Time Performance. The remedy shall
be designed such that, at a minimum, the rate of plume reduction achieves the
following performance criteria when modeled by a remedial design model
approved by EPA (Provision 11):



The following performance standards shall apply:



• 33% of the volume of the chlorobenzene plume outside the containment
zone with concentrations above ISGS levels plume shall be removed in 15
years;



• 66% of the volume of the chlorobenzene plume outside the containment
zone with concentrations above ISGS levels plume shall be removed in 25
years;
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• 99% of the volume of the chlorobenzene plume outside the containment
zone with concentrations above ISGS levels plume shall be removed in 50
years.



The simulations of the rate of plume reduction to evaluate compliance with this
reduction rate at the time of design shall be based on the modeling done during the
remedial design effort. The model and its construction shall be approved by EPA
and run using the specific well fields and pump rates in the design. It is recognized
that actual cleanup times may be longer than those simulated by the model and that
the model may not be able to correct for such deviations. Where practical,
however, the design shall minimize the influence of those factors which lead to
such modeling deviations.



9.03.05 Early Time Performance Principle. The total time frames envisioned as part of
this remedy are quite long (50 to 100 years), by necessity. In order to ensure that
the remedy achieves the standards of this ROD in a reasonable time frame, it is an
explicit objective of this remedy that it achieve significant reductions in the volume
of contaminated groundwater outside the containment zone in the early time period
(first 25 years). It is typically the last 25 percent of contamination which takes the
longest to remove; hence, if a remedial system is properly designed, a large
percentage of the volume of contaminated groundwater can be removed early in the
implementation of the remedial action even if the total time to reach compliance
with all objectives is long. The design of this remedy shall not be compromised in
such a way that little cleanup is achieved in the first 25 years.



9.03.06 Pore Volume Flushing Rates. Flushing is the process by which contaminants are
pushed from the ground during hydraulic extraction. The remedial action shall be
designed in such a way that (1) in the MBFC Sand and Lynwood Aquifer, at least 1
net pore volume of water per year; and (2) in the Gage Aquifer, at least 0.5 net
pore volumes of water per year; be exchanged throughout the area of groundwater
remaining that has concentrations of any contaminant in excess of ISGS levels.
This minimum annual net pore volume flushing rate may not be sufficient to meet
the other provisions in this ROD and the pore volume flushing rate may need to be
adjusted upward either at specific locations or all locations within the plume during
the remedial design or remedial action phases of this remedial action.



9.03.07 Well Replacement. As the volume of water that is contaminated above ISGS
concentrations shrinks during plume reduction, it may occur that the downgradient
portion of the plume is eliminated before the portion of the plume located more
proximally to the NAPL sources. The most downgradient hydraulic extraction
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wells may then come to be located beyond the toe of the plume. If this occurs,
extraction from these wells will be discontinued. These wells shall be replaced with
new hydraulic extraction wells inside the remaining plume, if EPA determines this
is possible without compromising any other objectives of the remedial action as
required by this ROD. The pump rate and locations for the replaced wells shall be
established in adjustments to the remedial design, and shall be subject to EPA
approval. In this manner, the capacity of the remedial system will be utilized to its
maximum capacity and cleanup rates will be maintained.



9.04 Monitoring and Monitoring Plan for Plume Reduction



9.04.01 Monitoring and Monitoring Plan. A monitoring plan shall be developed and
approved by EPA for matters related to plume reduction. This may be done in the
same physical plan as the monitoring plan for the containment zone. At a minimum
this plan shall provide for sampling of monitoring wells sufficient to meet the
objectives stated below in this provision and any additional goals identified in the
approved monitoring plan. Additional monitoring wells shall be installed, as
necessary, to achieve the objectives of the monitoring plan. Continual monitoring
shall be conducted as part of this remedy in accordance with the EPA-approved
Monitoring Plan until such time as the remedial action for plume reduction is
determined complete by EPA.



9.04.02 Minimum Objectives of the Monitoring Plan with Respect to Plume Reduction.
The monitoring plan shall provide for, at a minimum:



! Data sufficient to reliably evaluate compliance with any and all
requirements, standards, and provisions in this ROD;



! Reliable estimates of the rate that the volume of contaminated groundwater
with concentrations of contaminants above ISGS levels is being reduced;



! Reliable estimates of the rate that mass of contaminants is being removed
from the groundwater;



! Reliable estimates of the pore volume flushing rates throughout the
remaining plume that is contaminated with concentrations of contaminants
in excess of ISGS levels;



! Reliable evaluation of the lateral and vertical movements of all
contaminants of  concern within the plume reduction zone;
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! Reliable evaluation of the lateral and vertical movements of benzene, TCE,
and chlorobenzene in response to hydraulic extraction in all
hydrostratigraphic units;



! Data sufficient to determine groundwater levels, hydraulic gradients,
reliable groundwater elevation contour maps, effects of any local pumping
both on and off the Joint Site, drawdowns, and groundwater flow velocities
within all of the affected hydrostratigraphic units at the Joint Site;



! Verification and evaluation of the zones of capture of extraction wells and
the radii of influence of extraction and injection wells;



! Reliable evaluation of the effectiveness of vertical and horizontal gradient
control measures;



! Data sufficient to measure and verify drawdowns in the immediate vicinity
of the NAPL sources due to pumping;



! Evaluation of efforts to optimize the wellfields and pump rates associated
with hydraulic extraction and aquifer injection so as to provide the greatest
certainty of long-term containment, and reduce the potential for plume
interactions and adverse migration of NAPL and dissolved contaminants; 



! Reliable concentrations of contaminants in treatment system influent and
effluent, and treatment streams so as to assess the effectiveness and
performance of the treatment system; and



! Additional aquifer tests including but not limited to aquifer stress, pumping,
and recovery tests, such as to provide estimates of local or general
parameters such as hydraulic conductivity, storativity, specific yield, as
determined necessary in the monitoring plan.



9.04.03 Monitoring Well. The approved Monitoring Plan shall establish the monitoring
objectives, which shall include but not be limited to the objectives specified in this
ROD, and shall list the monitoring wells serving each objective. During the
remedial design phase of the remedy, the wells necessary to meet each objective
shall be identified, taking into account the location, construction, and other
circumstances associated with all existing wells. Should EPA determine that











Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page 13-19



2The migration of NAPL that occurs naturally is not eliminated by this remedial action; 
this action does limit inducing further such movement, however. See Section 4 of this ROD.



Montrose Chemical and Del Amo Superfund Sites March 1999



additional wells are necessary to meet the objectives in the approved Monitoring
Plan, such wells shall be installed and sampled.



9.04.04 Monitoring Frequency. The frequency of monitoring for all wells in the
monitoring network shall be specified and justified in the approved Monitoring
Plan, in accordance with the ability to attain the stated monitoring objectives. Any
changes to the monitoring frequency for one or more wells shall be approved by
EPA by means of an amendment to the Monitoring Plan which states the
justification for the changes.



9.04.05 Monitoring analytes, sampling protocols, and methods. EPA shall approve one
or more field sampling plans (FSPs) and Quality Assurance Project Plans (QAPPs)
which shall establish the sampling protocols, analytical protocols, quality assurance
and quality control parameters and protocols, data quality objectives, and sample
rotation. Such plans shall be in accordance with all applicable EPA regulations,
policy, and guidance. The FSP(s) and QAPP(s) may be incorporated into or
attached to the Monitoring Plan as approved by EPA. Modifications to the
sampling and analytical protocols shall be accompanied by the appropriate
modification to the FSP or QAPP.



10 Limiting Adverse Migration of Contaminants
Within Context of Remedial Objectives



10.01 Limit Adverse Migration of NAPL. This remedial action shall limit the induction2 of
NAPL migration by limiting hydraulic drawdowns and changes in vertical gradients in the
physical space where the NAPL occurs. While the JGWFS has shown that it should be
feasible to adequately limit adverse migration of NAPL or dissolved phase contaminants
and still meet remedial action objectives, it is possible that some adverse migration could
occur during remedial implementation. In the event this occurs, the remedial design shall
be adjusted to reverse and contain the adverse migration. Limiting adverse migration of
NAPL shall not take preeminence over the other performance criteria and remedial action
objectives of the selected remedial action. Rather, limiting adverse migration shall take
place within the context of meeting all such requirements, including but not limited to
attaining ARARs in a reasonable time frame, and attaining the required rate of reduction in
the volume of the chlorobenzene plume outside the containment zone. Further discussion
of this matter occurs in Section 11. 1, including the definition of adverse migration.
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10.02 Limit Adverse Migration of Dissolved Phase Contamination. The concept of adverse
migration of contaminants was discussed in Section 11. 1 of this ROD. The remedial
action shall be designed to limit adverse migration of dissolved phase contaminants within
the context of meeting all other provisions of this ROD. While the JGWFS has shown that
it should be feasible to adequately limit adverse migration of dissolved contaminants and
still meet remedial action objectives, it is possible that some adverse migration could occur
during remedial implementation, In the event this occurs, the remedial design shall be
adjusted to reverse and contain the adverse migration. Limiting adverse migration of
contaminants shall not take preeminence over the other performance criteria and remedial
action objectives of the selected remedial action. Rather, limiting adverse migration shall
take place within the context of meeting all such requirements, including but not limited to
attaining ARARs in a reasonable time frame, and attaining the required rate of reduction in
the volume of the chlorobenzene plum outside the containment zone. The objective to
limit adverse migration of dissolved phase contamination shall not supercede or take
preeminence over the other performance provisions of this ROD. Further discussion on
this matter appears in Section 11. 1, including the definition of adverse migration. At a
minimum adverse migration of dissolved phase contaminants in the following forms shall
be limited as part of the design of this remedial action:



! Adverse movement of chlorobenzene to areas not presently affected by
chlorobenzene;



! Adverse movement of chlorobenzene, or TCE in the chlorobenzene plume,
from shallower to deeper hydrostratigraphic units, including but not limited
to (1) from the MBFC Sand into the LBF and the Gage Aquifer, (2) from the
Gage Aquifer to Gage-Lynwood Aquitard and into the Lynwood Aquifer;



! Adverse movement of benzene from the MBFB Sand into the MBFC Sand
in the benzene plume;



! Adverse movement of benzene in the benzene plume from the MBFC Sand
into the L33F and the Gage Aquifer;



! Adverse movement of benzene currently in the chlorobenzene plume into
lower hydrostratigraphic units, especially from the MBFC Sand into the
LBF and the Gage Aquifer;
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! Adverse movement of benzene currently in the benzene plume in the MBFC
Sand toward the interface of the benzene and chlorobenzene plumes, and
subsequently into the chlorobenzene plume;



! Adverse movement of the TCE (and related chlorinated solvents) in the
MBFB Sand and MBFC Sand of the benzene plume laterally toward to
south or west and hence closer to the containment zone (TI waiver zone)
boundary;



! Adverse movement of TCE (and related chlorinated solvents) from the
MBFB Sand of the TCE plume into the MBFC Sand;



! Adverse movement of TCE (and related chlorinated solvents) from the
MBFC Sand of the TCE plume into the LBF and into the Gage Aquifer;



! Adverse movement of TCE (and related chlorinated solvents) from sources
off the Joint Site to the north and to the west toward the Joint Site.



10.03 Vertical Gradient Control Wells. Where necessary to offset the vertical gradient imposed
by pumping in a lower hydrostratigraphic unit, hydraulic extraction shall take place in the
hydrostratigraphic unit overlying that unit, in order to prevent or minimize the movement
of contaminants from the upper to the lower unit in response to the induced vertical
gradient. As an example, even though pumping is not required in the MBFB Sand of the
benzene plume to contain the benzene plume in that unit because intrinsic biodegradation
is being relied upon for that purpose, some limited pumping may have to take place in the
MBFB Sand in order to offset vertical gradients induced by pumping in the MBFC Sand.
The need for and placement of such wells shall be determined in remedial design.



10.04 Non-Interference. The remedial design shall be optimized to the extent possible to
minimize potential interference from sources of contamination not presently being
addressed as part of the Joint Site. The design objective to limit such interference shall not
supercede or take preeminence over the other performance provisions of this ROD.
Rather, limiting the potential for such interference shall take place within the context of
meeting all such requirements, including but not limited to attaining ARARs in a
reasonable time frame, and attaining the required rate of reduction in the volume of the
chlorobenzene plume outside the containment zone.



While it has not been determined necessary at the time this ROD is issued, it may be found,
either during remedial design or in the course of the remedial action, that additional remedial
actions are necessary at the locations of such off-site sources in order to prevent
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interference from those sources. As determined necessary by EPA, EPA may either (1)
issue administrative non-interference orders (see Provision 15, below) to parties associated
with such sources requiring that such they cease and/or desist from interfering with the
remedy, or (2) amend this ROD to select specific remedial actions for such sources as part
of the Joint Site.



11 Flow and Transport Modeling and
Optimization of the Remedial Action



11.01 Computer Model. A computer-based groundwater flow and contaminant transport model
shall be developed, as necessary, and used during the remedial design, and also used as
needed during the remedial action and O&M phases of the remedy for the purposes of (1)
assisting in evaluating the potential for adverse migration of NAPL and dissolved phase
contaminants, (2) assisting in verifying the compliance with performance requirements, (3)
assisting in optimizing the remedial design to maximize the effectiveness of the remedial
action, and (4) any other purposes determined necessary during the remedial design effort.
The computer model developed during the feasibility study shall be utilized as appropriate
in developing the remedial design model. EPA shall review and approve the model used
and all aspects of the development and site-specific construction of the model prior to its
use. The model shall be used only as appropriate, given its limitations and uncertainties, to
complete the remedial design.



11.02 Optimization during Remedial Design and During Remedial Implementation. The
wellfield used in the remedial action, including the location of hydraulic extraction wells
and aquifer injection wells, and the relative pumping rates among the wells and
hydrostratigraphic units, shall be determined and optimized in the remedial design phase.
Optimization shall be performed as determined necessary by EPA, in the remedial design.
Optimization shall also be performed as determined necessary by EPA during the remedial
action, whenever (1) extraction or injection wells are being added or removed, (2) pump
rates are being adjusted, (3) adjustments are necessary to rectify a transgression of the
containment zone, or (4) other times as required by EPA.



The computer-based groundwater flow and contaminant transport model discussed in
Provision 11.01 shall not be the exclusive means of optimizing the remedial design or
remedial action. Rather, pilot testing, and adjustments and hydraulic response tests using
actual hydraulic extraction and injection systems, shall be employed in conjunction with
modeling simulations to optimize and adjust the remedial action. (See EPA Response
N344 in the Response Summary; Response to Del Amo Respondents for further
discussion).
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Optimization is a process by which the remedial design and action is adjusted to attain
maximum effectiveness with respect to meeting the requirements of this ROD;
optimization does not represent an evaluation of whether to meet such requirements.



The remedial design and action shall be optimized:



! For the efficiency and rate of removal of contaminants;



! For pore volume flushing;



! For the rate of reduction of the volume of groundwater with concentrations of
contaminants in excess of ISGSs;



! For early time performance (See Sections 11 and 12 of this ROD);



! For meeting all performance provisions above with respect to reduction of the
plume outside the containment zone;



! For the certainty of containment of contaminants in the containment zone and the
overall chlorobenzene plume; and



! To limit the potential for adverse migration of contaminants and NAPL during the
course of the remedial action;



while meeting all provisions and objectives of this ROD.



12 Provisions for para-Chlorobenzene Sulfonic Acid (pCBSA)



The following provisions shall apply to pCBSA. A detailed discussion of this contaminant
is provided in several sections earlier in this ROD. There are no promulgated health-based
standards and there are insufficient toxicological data to determine provisional standards
for this contaminant. pCBSA is not a hazardous substance under CERCLA, but is a
"pollutant or contaminant" (See CERCLA Section 101). pCBSA shall be subject to the
monitoring plan requirements 9.04.01, 9.04.03, 9.04.05 and 9.04.06, as well as all
provisions in this subsection. pCBSA shall not be subject to the other provisions in this
Section. The following provisions shall apply to pCBSA:



12-01 pCBSA Injection Limits. No water containing pCBSA at concentrations exceeding
25,000 micrograms per liter (µg/L) shall be injected into the ground in the course of this
remedial action. Micrograms per liter is the equivalent of parts per billion (ppb) for water.
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The State of California holds that 25,000 pg/L can be considered a provisional health
standard for pCBSA with respect to injected groundwater. This requirement is a non-
promulgated standard of the State of California (See Section 8 of this ROD), however, it is
selected by this ROD as a performance standard for injected groundwater.



pCBSA shall not be injected into the Gage-Lynwood Aquitard, the Lynwood Aquifer, nor
any point at lower elevation than these hydrostratigraphic units during the course of this
remedial action.



12.02 Additional Monitoring Requirements for pCBSA. Provisions given above for additional
data acquisition require that the toe and sides of the pCBSA plume be identified during the
remedial design phase. The following additional monitoring shall be performed for
pCBSA as part of this remedial action.



! Continued monitoring of the downgradient extent of the pCBSA distribution in all
hydrostratigraphic units in which it occurs so that EPA can evaluate its proximity to
production wells;



! Continued monitoring of the side-gradient extent of the pCBSA distribution in all
hydrostratigraphic units where it occurs so that EPA can evaluate the effect of
aquifer injection of treated water which still contains some pCBSA.



! Periodic measurements of pCBSA concentrations within the core of the pCBSA
distribution to assess the effects of redistribution and dilution that occur as a result
of aquifer injection of treated water which still contains some pCBSA.



! Monitoring of water from the production wells in nearest proximity to the
downgradient toe of the pCBSA distribution as identified in the approved
monitoring plan.



13  Treatment for Extracted Groundwater



The following provides the requirements for treating water removed as part of the
hydraulic extraction systems described in this remedial action. Groundwater shall be
treated according to ARARs identified in Appendix A of this ROD prior to discharge. This
ROD does not limit the treatment of extracted groundwater to a single technology. This
ROD selects several technologies which are hereby considered "available" to the
remedial-dial. design. ARARs applicable to each of these technologies have been
identified in Appendix A.
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Provision 13.01 and 13.02 pertain to primary treatment technologies which are designed to
address the primary contaminants at the Joint Site. Provision 13.03 pertains to ancillary
technologies, which reduce concentrations of ambient substances in groundwater to allow
treated water to meet discharge standards, when the primary technologies are insufficient
to do so. Provision 13.04 pertains to supplementary technologies, which can be used in
modular fashion as necessary to assist in meeting remedial goals.



Primary, ancillary, and supplemental treatment technologies, and treatment trains, were
discussed at the end of Section 11.4 of the Decision Summary of this ROD.



13.01 Primary Treatment Technologies for the Chlorobenzene and Benzene Plumes. The
following primary technologies shall be considered available for the remedial design for
treatment of the chlorobenzene and benzene plumes:



! Adsorption including liquid phase granular activated carbon (LGAC);
! Air Stripping plus LGAC polishing;
! Circulating Fluidized Bed Reactor (FBR) plus LGAC polishing



The JGWFS demonstrated that, based on data from the Remedial Investigation Reports,
adsorption operating alone would be the most cost-effective primary technology for
treatment of extracted groundwater. Air Stripping and FBR, if utilized, requires an LGAC
polishing step to be effective in attaining all discharge requirements, as well as to ensure
efficient progress in attaining ISGS levels in-situ for the Joint Site.



13.02 Primary Treatment Technologies for the TCE Plume. The following primary
technologies shall be considered available for the remedial design for treatment of the
water from the partial containment of the TCE plume (near the TCE sources near the
upgradient end of the former Del Amo plant):



! Adsorption including liquid phase granular activated carbon (LGAC);
! Air Stripping plus LGAC polishing.



The JGWFS demonstrated that, based on data from the Remedial Investigation Reports,
adsorption operating alone would be the most cost-effective primary technology for
treatment of extracted groundwater. Air Stripping, if utilized, requires an LGAC polishing
step to be effective in attaining all discharge requirements, as well as to ensure efficient
progress in attaining ISGS levels in-situ for the Joint Site.



13.03 Ancillary Technologies. Ancillary technologies are those required to treat extracted
groundwater to reduce the concentration of naturally-occurring species in the water to
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meet regulatory standards and engineering requirements associated with the discharge of
the water. Such technologies shall be applied, when necessary, in addition to the primary
treatment technologies. It is anticipated by the JGWFS, based on water quality data, that
the ancillary technologies may be necessary. For example, naturally occurring copper must
be reduced to meet surface water discharge standards if the wellfields assumed in the
JGWFS are utilized. These ancillary technologies shall be utilized, to the extent that EPA
determines them necessary during the remedial design phase. Ancillary technologies are
listed in Table 11-3, in Section 11 of the Decision Summary of this ROD.



13.04 Treatment Trains. The JGWFS considered a set of treatment trains that were identified in
Section 11.4 of this ROD, as listed in Table 11 -4 of the Decision Summary of this ROD
and in the JGWFS. However, treatment trains composed of any combination of available
primary and ancillary technologies, as specified above, may be designed and utilized for
this remedial action.



13.05 Supplemental Technologies. Liquid Gravity Separation, and Advanced Oxidation
Processes, my be used, in supplemental fashion, as part of the remedial action as
determined necessary in remedial design. It is not intended that these technologies
wholesale replace those selected as available for the remedial action as specified above;
however, they may be added or used at appropriate times or in appropriate places as
necessary. This was discussed in Section 11 of the Decision Summary of this ROD.



13.06 Number of Treatment Plants. The JGWFS evaluated the situation where there were three
treatment plants, one for each plume. Provided all provisions and ARARs specified in this
ROD are met, however, the number of treatment plants is not specified by this ROD and
shall be determined in remedial design. An ARARs identified in this ROD, and all
independently applicable requirements, if any, which pertain to the discharge of treated
water shall be attained by the treatment plants prior to discharge. The number of treatment
plants shall be determined by the needs of the design in attaining these requirements.



13.07 Treatment Plant Locations and Access. The precise treatment plant locations are not
specified by this ROD; however, the remedial design shall provide security measures
designed to prevent public access.



13.08 Conveyances. Necessary easements, agreements or other actions shall be obtained as
necessary to maintain the conveyances (pipelines) which carry water from the extraction
wells to the treatment plant(s) and from the treatment plant(s) to discharge points such as
aquifer injection wells.
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14 Treated Water Discharge and Ancillary Technologies



Treated groundwater shall be discharged as follows.



14.01 Chlorobenzene Plume. Groundwater shall be re-injected into the aquifers from which it
was withdrawn, in such a way as to limit adverse migration of contaminants and plume
interactions as per the provisions already given. Aquifer injection shall be accomplished by
aquifer injection wells. The hydraulic control afforded by this injection is required to meet
the objectives of this remedial action.



14.02 Benzene Plume. Treated groundwater from the benzene plume shall be discharged by one
of two methods:



! Discharge to the storm drain, and
! Aquifer injection.



Discharge by aquifer injection shall be allowed only if, upon remedial design, the
concentrations of total dissolved solids in the extracted water will be low enough to meet
regulatory and engineering requirements for aquifer injection. If this is not the case, then
the treated groundwater shall be discharged to the storm drain.



14.03 TCE Plume. Treated water from the TCE plume shall be discharged by aquifer injection,
with the express purpose of creating hydraulic control and gradients to limit the migration
of the TCE.



14.04 Discharge Requirements. The discharge requirements that shall be attained prior to
discharge by any of the applicable discharge methods are identified in Appendix A of this
ROD. All ARARs and independently applicable standards pertaining to groundwater
discharge shall be attained.



The ISGS levels established in Section 9 of this ROD apply to the in-situ groundwater.
However, in order to ensure protectiveness of human health and the environment, and
ensure progress toward meeting ISGS levels in-situ in groundwater, treated groundwater
shall not be injected into aquifers at the Joint Site as part of this remedial action at
concentrations which exceed the ISGS levels.
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15 Operation and Maintenance Plan and Remedial Action



15.01 Operation and Maintenance (O&M) Plan. An Operation and Maintenance Plan (O&M
Plan) shall be written and approved by EPA prior to initiation of the remedial action. The
O&M plan shall establish, at a minimum, all operating aspects, maintenance requirements,
schedules, efficiency checks and tests, contingencies, monitoring requirements,
performance verification, and compliance verification testing required for the
implementation of the remedial action. The remedial action shall be implemented in
accordance with the EPA-approved O&M Plan.



15.02 O&M Plan Contents. The O&M Plan shall address, at a minimum, the following.
"Systerrf 'refers to the treatment plant, conveyances, extraction wells, aquifer injection
wells, monitoring Wells, and all related equipment, unless otherwise noted.



! System operating procedures and contingencies



! System maintenance requirements



! System maintenance schedule



! Minimum qualifications of system operating and maintenance personnel



! Frequency, procedures, and protocols for testing treatment plant influent, effluent,
and mid-treatment streams including specification of all analytes



! Frequency, procedures and protocols for testing, handling and disposing of all
waste streams from the System including specification of all analytes



! Standard shutdown procedures



! Alarm, notification schedule, and emergency shut-down procedures



! All environmental measurements, including but not limited to ambient air and
noise levels within and near the System, the procedures, frequency, schedule, and
personnel required for such measurements



! Extraction well maintenance, inspection and sampling schedule and protocols, with
specification of all analytes
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! Injection well maintenance, inspection, and sampling protocols and methods of
assessing and increasing efficiency of injection, with specification of all analytes



! Management of all easements necessary for conveyance lines



! Maintenance and inspection of all. conveyance lines



! All. tests and procedures related to verification of the efficiency of the System



! All tests and procedures related to verification of compliance with ARARs and all
other provisions of the ROD



! All tests and procedures related to evaluation of System performance in attaining
cleanup standards.



The O&M Plan need not have a structure corresponding directly to these contents.



15.03 Additional Engineering Documentation. The following additional documentation shall.
be required. These plans may be issued separately or as content/sections within the O&M
Plan as approved by EPA. The remedial design shall. address, detail, and fully identify the
contents of these plans. Plans shall meet any applicable EPA guidances and directives for
the development of such documents, unless otherwise approved by EPA. All such plans
shall be subject to EPA approvaL



! Site Management Plan, describing the management of the grounds and area in
which the system will operate;



! Health and Safety Plan in accordance with all regulations of the Occupational
Safety and Health Administration (OSHA), including but not United to standards
found at 29 C.F.R. 1910.120;



! Quality and Assurance Plan and Field Sampling Plan for all samples of water
collected for purposes of monitoring, effluent or influent testing, or assessment of
system design or performance;



! Pollution Control and Management Plan for any and all wastes or waste streams
associated with the system; this plan shali ensure compliance with all requirements
and ARARs in this ROD as well. as any independently applicable standards, if any.



! Construction Quality Assurance Plan, for construction of the system;
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! Pilot Test Plan, outlining all procedures evaluations, reports, and activities related
to pilot tests which may be necessary during remedial design or remedial action;



! Start-up Monitoring Plan, outlining procedures to start up the system and
determine that it is fully functional and operational.



The remedial design shall identify other planning documents and elements, as necessary
for the successful design of the system.



15.04 Completion of the Plume Reduction Portion of the Remedial Action.



The containment of the containment zone will continue indefinitely and this ROD does not
envision its shutdown. However, the chlorobenzene plume with concentrations above
ISGS levels outside the containment zone will be eliminated. The following shall apply to
the determination that the remedial action has attained ISGS levels and is complete. The
following provisions apply only to the remedial action operating outside the containment
zone.



15.04.01 Engineering Practices, Rebound, and Minimum Compliance Period. The O&M
Plan shall establish a plan for utilizing appropriate engineering practices to ensure,
that concentrations of contaminants to not rebound above ISGS levels at any point
in the plume after shutdown of the hydraulic extraction and treatment system
effecting plume reduction. After the shutdown of the system concentrations of
contaminants shall not again rise above ISGS levels for a period of time to be
specified in the O&M Plan and approved by EPA. During this time period, the
remedial system, including wells, conveyances, treatment, and discharge systems,
shall be maintained and ready to be reactivated in the event that concentrations of
contaminants rebound to levels above ISGS levels.



15.04.02 Additional Requirements. EPA shall establish any additional requirements and
conditions as may be necessary to confirm the completion of the remedial action, in
addition to those listed here, in the approved O&M Plan.
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16 Institutional Controls and Ensuring Short Term Protection



Institutional controls are discussed in Section 11.3. Only the actions selected are stated here. As
part of this action, EPA will:



16.01 Continue Existing Restrictions. EPA will coordinate with the appropriate agencies
regarding the existing legal and regulatory prohibitions and restrictions on groundwater
use for the affected groundwater at the Joint Site.



16.02 Non-Interference Orders. At EPA's sole discretion and within its authority, EPA will
issue administrative non-interference orders to appropriate'parties to prevent contaminant
sources presently outside the Joint Site from interfering with the remedial action
(discussed in Section 11.3);



16.03 Well Surveys. Well surveys will be performed to monitor groundwater use within the area
of groundwater affected by contamination at the Joint Site. As part of each
statutorily-required 5-year review of the remedial action, and at other times as determined
necessary by EPA, a well survey shall be performed for (1) the area within which
groundwater contamination exists at concentrations exceeding ISGS levels, (2) the area in
which pCBSA concentrations exist at detected concentrations, and (3) the area within
one-quarter mile of the areas previously identified. Such well surveys shall identify public
or private wells which exist, whether or not they are in operation. The weU survey shall be
a public record on file with EPA Region IX.



16.03.01 Sampling of Wells. For each previously-unidentified well identified in each
periodic well survey, the well shall be sampled upon EPA's receipt of permission of
access to the real property. Results of sampling shall be made available to the well
owner as well as to any property owner who requests such results. Analytes for this
sampling shall include the contaminants of concern for the Joint Site, including
pCBSA.



16.03.02 Actions Ir Contamination Is Found. For each new well sampled as identified by
the well survey, if contaminants of concern are found at concentrations exceeding
ISGS levels, or if pCBSA is found at any concentration, the following shall occur:



! EPA shall inform the users and owners of the well of the findings, the health
risks that may be associated with use of the water and, if appropriate, provide
recommendations to the user as to how to avoid or eliminate those risks.
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! EPA shall inform the State Department of Health Services, the State
Department of Toxic Substances Control, the Regional Water Quality
Control Board, and the Office of the Watermaster of the fmding and ask that
these agencies review the case of the well to see whether action under their
own authorities can be used to prevent further exposure to contaminated
water.



! EPA may issue non-interference orders, at its discretion, to prevent or limit
operation of wells which may be found to exist within the contaminated
groundwater at the Joint Site in the future.
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14. Statutory Determinations



The following statutory determinations apply to the remedial action selected by this ROD for the
dual-site groundwater operable unit for the Joint Site. Previous sections provide much of the
detail often expected in this section. For brevity, those sections are referenced as appropriate.



14.1 Protection of Human Health and the Environment



The remedial action selected by this ROD is protective of human -health and the envirom-nent.
The groundwater at the Joint Site, should it ever be used, would present an unacceptable risk.
Because the groundwater continues to move, new portions of the resource can become impacted
by contamination in the future. The NAPL itself serves as a principal threat which continues to
contaminate groundwater. Regulations direct EPA to restore this groundwater to drinking water
standards where it is practicable to do so (i.e. these standards are ARARs where not waived). The
remedial action EPA is selecting to for the groundwater contamination at the Joint Site eliminates
the health threats from contaminated groundwater, restores the maximum practical extent of the
groundwater resource to usability, meets ARARs where technically practicable, contains the
principal threat, and safely contains contamination with a significant degree of certainty where it
is not practicable to met ARARs.



The remedial action selected by this ROD hydraulically isolates the NAPL so that the largest
reasonable portion of the contaminated groundwater can be restored to drinking water standards
and to limit the potential for human exposure to contaminated groundwater. The remedial action
arrests the further lateral and vertical movement of all dissolved phase plumes. NAPL recovery
actions, as selected by subsequent amendment(s) to this ROD, may reduce and Emit the potential
for NAPL mobility, enhance the long-term effectiveness, and reduce uncertainties in the ability of
the actions selected in this ROD to maintain protectiveness of human health and the environment
over the long term.



This remedial action restores the groundwater outside the NAPL isolation zone to levels that
would be safe to drink or use for any potable purpose. In doing so, it protects the human health of
any persons who might come to use groundwater, either now or in the future, and eliminates the
dissolved phase contamination in groundwater outside the containment zone. As discussed at
length in Section 12 of this ROD, 'Summary of Comparative Analysis of Alternatives and
Rationale for Selected Alternative," the remedial action to restore groundwater (i.e. achieve plume
reduction) outside the NAPL isolation zone will extend over a long time frame. Because of this,
all alternatives considered in the remedy selection process provided a threshold level of protection
of human health and the environment, but also provided a range of protectiveness in
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terms of long-term certainty of attaining ISGS levels (drinking water standards) at all points in the
groundwater that are subject to restoration. The remedial action selected by this ROD provides a
highly significant certainty of ultimately attaining ISGS levels within groundwater outside the
NAPL isolation zone. In addition, it provides significant early time performance, meaning to
extent practicable, significant reductions in the size of the plume are achieved early in the
remedial time frame. This both increases the certainty of long-term protectiveness, and provides
the benefits of the remedial action to the greatest possible area, sooner. Because a significant
portion of the groundwater resource is usable in a relatively short time frame, there is, over the
course of the remedial action, a smaller area of groundwater that continues to pose unacceptable
health risks. This means there is less opportunity for anyone over time to make use of water which
poses an unacceptable health threat. This provides additional protectiveness to this remedial
action. At the conclusion of the remedial action, groundwater at all points outside of the NAPL
isolation zone will not pose a risk outside of EPA's 10-4 to 10-6 excess cancer risk range, nor a
non-cancer risk which exceeds a hazard index of 1. Water inside the NAPL isolation zone will be
contained, subject to contingent actions if transgressions of containment occur.



The remedial action was selected by considering the potential for interactions and adverse
movements among the various distributions of contamination at the Joint Site. The various
elements of the remedial action have been selected such that all objectives of the remedial action
can be met. In addition to reducing and eliminating the contamination outside of the NAPL
isolation zone, this includes safely and reliably containing the NAPL isolation zone and limiting
the induction of movement of contaminants which may threaten the objectives of the remedial
action. The size and configuration of the NAPL isolation zone, the aggressiveness of cleanup
performance and approximate pump rates to be used, and the actions selected (e.g. reliance on
intrinsic biodegradation for some areas, active hydraulic extraction for others) have all been
selected to strike an appropriate balance among all of these remedial objectives.



As the remedial action progresses, but prior to its completion, there will remain an area of
groundwater that would pose a health risk were it used. This remedial action requires periodic
well surveys to identify any new groundwater use within the water contaminated by the Joint Site,
requires sampling of such wells, and requires that alternative means of water be provided to
persons using such water. This, in conjunction with the institutional controls EPA will seek to
implement as part of this remedy, will ensure short-term protectiveness as the remedial action is
being implemented.



This remedial action is not expected to present any other unacceptable short-term risks or
crossmedia impacts. All water will be treated to meet ARARs and/or independently applicable
standards prior to discharge.
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14.2 Compliance with ARARs



This remedial action will comply with all ARARs, except for those ARARs which are being
waived as established by this ROD based on technical impracticability. The specific ARARs that
shall apply to this remedial action, and the ARARs which are subject to TI waiver, are listed and
discussed in Appendix A of this ROD. The TI waiver applies only to groundwater within the TI
waiver zone as defined by this ROD.



As discussed at length in Section 12 of this ROD, "Summary of Comparative Analysis of
Alternatives and Rationale for Selected Alternative," the remedial action to restore groundwater
(i.e. achieve plume reduction) outside the NAPL isolation zone will extend over a long time
frame. All alternatives considered in the remedy selection process met the threshold of
compliance with ARARs, yet with long remedial time frames, ARAR compliance must be treated
in terms of degrees of long-term certainty, rather than absolute certainty. Accordingly, alternative
considered provided a range of long-term certainty of attaining in-situ ARARs (e.g. MCLs) at all
points in the groundwater that is subject to restoration. The remedial action selected by this ROD
provides a higlily significant certainty of ultimately attaining in-situ ARARs within groundwater
outside the NAPL isolation zone. The degree of aggressiveness, performance, pore volume
flushing rate, and early time performance of this remedial action enhance the certainty of meeting
ARARs in the long term.



As discussed in Sections 8 and 11 of this ROD, there are no ARARs, promulgated or provisional
standards, or reliable toxicological surrogate compounds for pCBSA. However, this remedy
adopts a ROD standard for injection of groundwater for the contaminant pCBSA, as discussed in
Sections 11 and 12 of this ROD.



14.3 Cot Effectiveness



The remedy selected by this ROD is cost-effective. It uses sufficiently aggressive, but not overly
aggressive actions given the conditions, acknowledges the impracticability of complete NAPL
removal and contains cost-effective means for addressing it, utilizes intrinsic biodegradation to
the extent it can be relied upon,~ and properly configures the TI waiver zone.



In general, in present worth terms, the alternatives which are more aggressive in terms of plumee
reduction for the chlorobenzene plume cost more. EPA noted that Alternative 3 presented would
cost on the order of $26 million, but it provided unacceptable long-term performance, early time
performance, insufficient and sporadic pore volume flushing rates, a low degree of certainty of
ultimately attaining ARARs, and an extremely long cleanup time. For an additional $5 mfflion (on
the order of $31 million), Alternative 4 provides significant long-term and early time
performance, significant and well-distributed pore volume flushing, a substantial degree of
certainty of
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ultimately attaining ARARs, and an much shorter cleanup time. Alternative 5 would cost an
additional $10 million, as compared with Alternative 4. Alternative 5 would provide superior
performance to Alternative 4 in all ways just discussed. However, the relative improvement in
performance from Alternative 4 to Alternative 5 would not be as great as the improvement from
Alternative 3 to Alternative 4; while the increase in cost from Alternative 4 to Alternative 5 would
be twice as much as the increase in cost from Alternative 3 to Alternative 4. The JGWFS
perfbnned an analysis which showed that, solely on the basis of percent of plume removed per
dollar spent, Alternative 4 was superior to the other alternatives. Of course, this simple calculation
does not take into account all of the more intangible societal benefits of removing the
contamination faster, which Alternative 5 would do. EPA believes, however, that Alternative 4 is
an appropriate balance in term of cost-effectiveness among the alternatives.



The remedial action selected by this ROD strikes a reasonable and appropriate balance between
cost and meeting remedial objectives. It acknowledges the fact that, on the one hand, the
groundwater within the Joint Site is not being presently withdrawn and used by people. At the
same time, it recognizes that future groundwater use is possible, that further expansion of the
contarnination is possible, and that the groundwater is classified by the State of California as
having potential beneficial potable use. The health risks posed by the Joint Site groundwater,
should it be used in the future, are unacceptable and could be extreme. Action is warranted.



Accordingly, while not requiring that an exceedingly fast, highly aggressive, and costly remedy be
implemented, this remedial action achieves a cleanup in a reasonable time frame, achieves
substantial early time performance, and provides for substantial pore volume flushing with good
coverage. The remedial action meets the ARAR of attaining the MCIA in all groundwater outside
the TI waiver zone and does so with substantial certainty of ultimate success.



This remedial action does not unreasonably impose requirements that all groundwater, including
that in the NAPL areas, be restored to drinking water standards. EPA has recognized up-front that
doing so would not be practicable, and it would prove extremely costly to attempt to do it, only to
empirically "prove" that a TI waiver is justified. Rather, EPA has issued the TI waiver in advance,
and developed a prudent and cost-effective approach of isolating the NAPL hydraulically. This
approach allows the greatest amount of groundwater to be restored to drinking water standards,
while not requiring that the impracticable be achieved in the NAPL areas.



This remedial action property relies upon the existence of natural intrinsic biodegradation in the
benzene plume to achieve remedial goals. This greatly lowers the cost of the remedial action
compared to an effort in which active remediation of the benzene plume in all units were
required. To the extent that intrinsic biodegradation fulfills the purposes for which it is being
relied upon, this greatly enhances the cost effectiveness of this remedy.
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EPA also has not unreasonably limited the size and characteristics of the NAPL isolation zone.
Had EPA not done so, complicated remedial efforts may have been required that would have
greatly increased the costs of the remedial action. While costs were not the primary basis for
making these adjustments and delineations to the TI waiver zone, the end result is a remedial
action that is more cost-effective. EPA has allowed a reasonable NAPL isolation zone to ensure
that pumping does not induce NAPL movement. Also, EPA has not imposed multiple tiny NAPL
isolation zones separated by areas that theoretically must be “cleaned,” when, in all likelihood, the
potential for doing so would be minimal or nonexistent.



The costs of containing and reducing the size of the plume in the case of this remedial action are
not inordinate compared to other sites where similar actions have been applied. The cost of this
remedial action is reasonable in light of the very substantial protection of human health and long-
term effectiveness that is afforded by the action.



14.4 Utilization of Permanent Solutions and Alternative Treatment
Technologies or Resource Recovery Technologies to the Maximum
Extent Practicable



The remedial action selected by this ROD meets the statutory preference to utilize permanent
solutions, and apply treatment to the maximum extent practicable. It is not practicable at this time
to remove all NAPL from the site; hence the highest degree of permanence, namely, removal of
all contamination from the site cannot be attained. However, the NAPL isolation zone has been
kept to the smallest reasonable size that is considered safe, and hence the maximum practicable
portion of groundwater is subject to treatment. The alternative selected by this remedial action
provides a substantial certainty of attaining ISGS standards outside the NAPL isolation zone in
the long term. The remedial action would be permanent with respect to any groundwater areas
which are restored to ISGS standards. Accordingly, the maximum practicable area of groundwater
is subject to a significant degree of permanence.



While treatment is being employed to remove contaminants from the ground, it is true that
groundwater hydraulic extraction and treatment is not, technically, an “alternative treatment
technology.” However, the size of the contaminant distribution at the Joint Site, and its significant
depth across so many hydrostratigraphic units, precludes the use of the more highly innovative
technologies now emerging for groundwater cleanup. Likewise, recovery of the contaminant for
reuse is not practicable. The groundwater resource, as a whole, is being recovered for use to the
greatest practicable extent by this remedial action, however.



It is noted that, in the second phase of remedy selection which will focus on NAPL recovery, both
innovative or “alternative” technologies will not only be considered but will be essential; likewise,



recovery of NAPL from the ground, and potential reuse of the NAPL in some way, can be more
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practicably considered.



14.5 Preference for Treatment as a Principal Element



This remedial action satisfies the statutory preference for treatment as a principal element.
Treatment of contamination, which physically removes the contaminant from the site both in
terms of mass and volume of water affected, is employed by this remedial action. The principal
NAPL threat is isolated and contained by means of hydraulic extraction, treatment, and injection
(or discharge). The dissolved phase contamination outside the containment zone is likewise
eliminated by means of hydraulic extraction, treatment, and injection (or discharge).



Natural intrinsic biodegradation is relied upon for meeting some of the remedial objectives of this
remedial action. While intrinsic biodegradation is not a form of active treatment, it is, in a sense, a
treatment in that bacteria are degrading and eliminating contaminant mass just as surely as if EPA
had actively applied a man-made treatment. In relying on intrinsic biodegradation, EPA is using it
as a monitored remedial mechanism. Should this mechanism fail to meet its objective, the ROD
calls for active treatment to replace it. Hence, it can be said that the preference for treatment is
met by reliance on intrinsic biodegradation, as well.
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15. Documentation of Significant Changes



EPA does not consider any changes imposed between the proposed plan and this ROD to be
highly significant. For the information of the reader, EPA mentions the following differences,
however:



1. The proposed plan identified that one of the performance criteria for the reduction of the
chlorobenzene plume would be that the remedial action “remove 50 percent of the plume
in 15 years, 70 percent of the plume in 25 years, and 99 percent of the plume in 50 years,
as measured by a refined computer model during the remedial design phase of the
remedial
action, and that progress toward these targets be monitored during the course of the
remedial action.”



In the ROD, this requirement was modified to be 33 percent of the plume in 15 years, 66
percent of the plume in 25 years, and 99 percent of the plume in 50 years. These values
more closely track the performance that was attributed to the 700-gpm system in the
JGWFS.



2. The ROD contains provisions for conducting well surveys during the course of the
remedial action. This was not specified in the proposed plan, although as noted by the
proposed plan, the ROD does contain many details not listed in the proposed plan, which
is intended to be a more general indication to the public as to EPA’s intentions with
respect to remedy selection.
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Appendix A



Identification of
Applicable or Relevant and Appropriate Requirements



A.1. Groundwater ARARs



The following legal requirements are determined by this ROD to be applicable or relevant and
appropriate requirements (ARARs) for the selected remedial action pursuant to CERCLA Section
121 (d)(2), 42 U.S.C. Section 9621 (d)(2). Only substantive portions of the requirements in the
cited provisions below are designated as ARARs for this Record of Decision (as contrasted with
administrative requirements, including permitting requirements, which are not ARARs). Where
all of an ARAR, or some of the provisions of an ARAR, is/are waived as a result of the technical
impracticability waiver of ARARs discussed in Section 10 of the Decision Summary this ROD, it
is discussed within the text below in context.



1. DTSC Hazardous Waste Regulations, Title 22 Ch. 14 Article 6 as
discussed and specified below.



The DTSC Hazardous Waste Regulations, Title 22, Ch. 14, Article 6 as discussed and
specified below. (Implementing relevant portions of the California Hazardous Waste
Control Act, California Health and Safety Code Section 2500 et seq. and the Solid Waste
Disposal Act, 42 U.S.C. Section 6901 et seq. under EPA authorization pursuant to 42
U.S.C. Section 6926).



The provisions of California Code of Regulations (C.C.R.) Title 22, Chapter 14, Article 6
set out below are relevant and appropriate ARARs for the response actions selected in this
Record of Decision. See U.S. EPA, CERCLA Compliance with Other Laws Manual:
Interim Final, at 2-4 to 2-7 (EPA 540/G-89/006)(August 1988).



Pursuant to 22 C.C.R. Section 66264.94(c),(d) and (e)(1) and the supporting analysis
contained in Appendix F of the Joint Groundwater Feasibility Study, concentration limits
for the Joint Site are set at the ISGS levels established in Section 9 of the ROD, except
where waived below with regard to the Technical Impracticability Waiver Zone. See e.g.,
Table 9- 1.
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A. 22 C.C.R. Section 66264.92(a) Water Quality Protection Standard.



This ARAR is waived within the Technical Impracticability Waiver Zone
established in this ROD. This waiver is granted based on the authority contained in
40 C.F.R. Section 300.430(f)(1)(ii)(C)(3) and 42 U.S.C. Section 9621(d)(4)(C).
The technical justification for the waiver is contained in Section 10 of this ROD.



B. 22 C.C.R. Section 66264.93 Constituents of Concern and Section 66264.94(a)(3),
(c),(d),(e)(1) Concentration Limits.



These sections are waived within the Technical Impracticability Waiver Zone
established in this ROD. This waiver is granted based on the authority contained in
40 C.F.R. Section 300.430(f)(1)(ii)(C)(3) and 42 U.S.C. Section 9621(d)(4(C). The
technical justification for these waivers is contained in Section 10 of this ROD.



In that this ROD finalizes portions of the Del Amo Site Waste Pit Operable Unit
ROD, this ROD also selects these sections as ARARs for the unsaturated zone at
the Del Amo Site Waste Pit Operable Unit. However, this ROD waives these two
ARARs for the unsaturated zone at the Del Amo Site Waste Pit Operable Unit
based on the authority and analysis cited above.



These sections are not designated by this ROD as ARARs for the unsaturated zone
at the Montrose Site or Del Amo Site outside the Waste Pit Operable Unit. With the
exception of the Del Amo Site Waste Pit Operable Unit, the selection of any vadose
zone response actions is beyond the scope of this ROD.



C. 22 C.C.R. Section 66264.95(a)(first two sentences only) Monitoring Point and
Point of Compliance.



These sections are waived within the Technical Impracticability Waiver Zone
established in this ROD. These waivers are granted based on the authority
contained in 40 C.F.R. Section 300.430(f)(1)(ii)(C)(3) and 42 U.S.C. Section
9621(d)(4)(C). The technical justification for these waivers is contained in Section
10 of this ROD.



As a result, the point of compliance is established at the outer boundaries of the
Technical Impracticability Waiver Zone as established in this ROD.











Record of Decision II: Decision Summary
Dual Site Groundwater Operable Unit Page A-3



Montrose Chemical and Del Amo Superfund Sites March 1999



D. 22 C.C.R. Section 66264.97(b)(1)(A), (b)(1)(D), (b)(3-7), (d)(2)(A), (d)(2)(D)
General Water Quality Monitoring and System Requirements.



Section 66264.97(d)(2)(A) + (d)(2)(D) are selected as ARARs solely for the
purpose of establishing unsaturated zone monitoring requirements for the Waste Pit
Operable Unit. As noted above, selection of response actions with respect to the
unsaturated zone at the other areas of the Del Amo and at the entirety of the
Montrose Site is beyond the scope of this ROD.



E. 22 C.C.R. Section 66264.100(b) (first sentence only), (c)(first sentence),
(c)(second sentence- for the Del Amo Waste Pits Operable Unit, as explained
below), (d).



Section 66264.100(b)(first sentence) and (c)(first and second sentence) are waived
within the Technical Impracticability Waiver Zone established in this ROD. These
waivers are granted based on the authority contained in 40 C.F.R. Section
300.430(f)(1)(ii)(C)(3) and 42 U.S.C. Section 9621(d)(4)(C). The technical
justification for these waivers is contained in Section 10 of this ROD.



Section 66264.100( c) (second sentence) is selected as an ARAR for the Waste Pit
Operable Unit. This ROD also determines that response actions, including but not
limited to soil and vadose zone cleanup standards, selected in the Waste Pit ROD
comply with this ARAR.



Regarding the application of Section 66264.100(d), EPA will base the monitoring
program on EPA guidance rather than employ an evaluation monitoring program as
set out in Section 66264.99. EPA believes that the EPA guidance is more relevant
and appropriate to the circumstances of the Joint Site than are the requirements of
Section 66264.99.
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1See US. EPA, CERCLA Compliance with Other Laws Manual: Interim Final, at 2-4 to 2-7 (EPA
540/G-89/006) (August 1988). The determination that contaminated groundwater, once it is extracted for treatment,
must be managed as state and federal hazardous waste is based on site specific information contained in the
Administrative Record for this ROD. See e.g., Section 2 of this ROD and Section 1.3 of the Final Remedial
Investigation Report for the Montrose Site (May 1998) (Montrose Site RI Report) regarding the use and releases of
hazardous substances at and from the Montrose Plant Property, the Del Amo Plant Property and other nearby
properties. See also Montrose RI Report, Chapter 5 and Dames & Moore, Final Remedial Investigation Report; Del
Amo Study Area Chapter 5 (May 1998) regarding the concentrations of hazardous substances found at the Joint Site.
EPA finds that groundwater which is extracted from the Joint Site for management and treatment in accordance with
this ROD is classified as hazardous waste because the groundwater:



• may contain levels of hazardous substances that meet or exceed state and federal hazardous waste toxicity
criteria for specific hazardous wastes (including but not limited to RCRA waste # D021 chlorobenzene, D018
benzene, D022 chloroform, D0271,4 dichlorobenzene, and D040 trichloroethylene) and for specific California
wastes (including but not limited to DDT and its isomers DDE and DDD). 40 C.F.R. Section 261.24 and 22
C.C.R. Section 66261.24; and



• will contain one or more of the following RCRA listed hazardous wastes-F002 (spent solvents including
chlorobenzene), FW3 (spent solvents including benzene and xylene), F005 (spent solvents including toluene),
and U-1isted commercial chemical products, intermediates or off specification products - U019 benzene, U037
chlorobenzene, U061 DDT, U239 xylene, U165 naphthalene, U220 toluene, U228 trichloroethylene, and U056
cyclohexane.



2See Memorandum “Status of Contaminated Groundwater and Limitations on Disposal and Reuse” from
Sylvia Lowrance, Director Office of Solid Waste, U.S. EPA, to Jeff Zelikson, Director Toxics and Waste management
Division, U.S. EPA Region IX (dated January 24, 1989)



Montrose Chemical and Del Amo Superfund Sites March 1999



2. Other DTSC Hazardous Waste Regulations, 22 C.C.R., as discussed
and specified below.



Other DTSC Hazardous Waste Regulations, 22 C.C.R., as discussed and specified below.
(Implementing relevant portions of the California Hazardous Waste Control Act,
California Health and Safety Code Section 2500 et seq. and the Solid Waste Disposal Act,
42 U.S.C. Section 6901 et seq. under EPA authorization pursuant to 42 U.S.C. Section
6926).



The following provisions of Title 22 of the California Code of Regulations are applicable
ARARs for the response actions selected in this ROD1. Once it is extracted for treatment,
groundwater contaminated with hazardous substances at the Joint Site is classified as
hazardous waste, and must be managed accordingly. Once the extracted groundwater is
treated to ISGS levels, the groundwater is no longer classified as hazardous waste2.
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A. 22 C.C.R. Part 261. Criteria for Identifying Hazardous Waste.



B. 22 C.C.R. Section 66262.11 Hazardous Waste Determination by Generators.



C. 22 C.C.R. Section 66262.34 Accumulation Time.



D. 22 C.C.R. Section 66264.13(a)(1), (b) General Waste Analysis.



E. 22 C.C.R. Section 66264.14(a), (b) Hazardous Waste Facility General Security 
Requirements.



F. 22 C.C.R. Section. 66264.15 General Facility Inspection Requirements.



G. 22 C.C.R. Section 66264.17 Hazardous Waste Facility General Requirements for 
Ignitable Reactive or Incompatible Wastes.



H. 22 C.C.R. Section 66264.18 Location Standards.



I. 22 C.C.R. Section 66264.25 Hazardous Waste Facility Seismic and Precipitation
Standards.



J. 22 C.C.R. Section 66264.31 Preparedness & Prevention-Design and Operation of
Facility.



K. 22 C.C.R. Section 66264.32 Preparedness & Prevention-Required Equipment.



L. 22 C.C.R. Section 66264.33 Preparedness & Prevention-Testing and Maintenance.



M. 22 C.C.R. Section 66264.34 Preparedness & Prevention-Access to
Communications or Alarm System.



N. 22 C.C.R. Section 66264.35 Preparedness & Prevention-Required Aisle Space.



O. 22 C.C.R Section 66264.37 Preparedness & Prevention-Arrangements With Local
Authorities.



P. 22 C.C.R. Section 66264.51 Contingency Plan-Purpose and Implementation.



Q. 22 C.C.R. Section 66264.52 Contingency Plan-Content.
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R. 22 C.C.R. Section 66264.53(a) Contingency Plan-Copies of Plan.



S. 22 C.C.R. Section 66264.54 Contingency Plan-Amendment.



T. 22 C.C.R. Section 66264.55 Contingency Plan-Emergency Coordinator.



U. 22 C.C.R. Section 66264.56 Contingency Plan-Emergency Procedures.



E. 22 C.C.R. Section 66264.111 Hazardous Waste Facility Closure Performance
Standard.



W. 22 C.C.R. Section 66264.112 (a)(1), (b) Closure Plan.



X. 22 C.C.R. Section 66264.114 Hazardous Waste Facility Closure-Disposal and
Decontamination of Equipment, Structures and Soils.



Y. 22 C.C.R. Section 66264.117(a)(b)(1) and (d) Hazardous Waste Facility
Postclosure Care and Use of Property.



Z. 22 C.C.R. Section 66264.119(a) (regarding notice to the local zoning authority) and
(b)(1) Hazardous Waste Facility Post Closure Notices.



AA. 22 C.C.R. Sections 66264.171-178 Use and Management of Containers.



BB. 22 C.C.R. Section 66264.192 New Tanks.



CC. 22 C.C.R. Section 66264.193(b),(c), (d), (e) and (f) Containment and Detection of
Releases.



DD. 22 C.C.R. Section 66264.194 General Operating Requirements.



EE. 22 C.C.R. Section 66264.195 Inspections.



FF. 22 C.C.R. Section 66264.196 Response to Leaks or Spills and Disposition of 
Leaking Or Unfit-for Use Tank Systems.



GG. 22 C.C.R. Section 66264.197 Closure and Post Closure Care.



HH. 22 C.C.R. Section 66264.1052 Standards-Pumps in Light Liquid Service.
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II. 22 C.C.R. Section 66264.1053 Compressors.



JJ. 22 C.C.R. Section 66264.1057 Standards-Valves in Gas Vapor Service or Light
Liquid Service.



KK 22 C.C.R. Section 66264.1058 Standards-Pumps and Valves in Heavy Liquid 
Service.



LL. 22 C.C.R. Sections 66264.1061 and 66264.1062 Alternate Standards.



MM. 22 C.C.R. Section 66264.1063 Test Methods and Procedures.



NN. 22 C.C.R. Section 66264.1101 Containment Buildings-Design and Operating
Standards.



OO. 22 C.C.R. Section 66264.1102 Closure and Post Closure Care.



PP. 22 C.C.R. Section 66268.3 Hazardous Waste Dilution Prohibition as a Substitute
for Treatment.



This provision is established as an ARAR for any onsite activity that generates a
hazardous waste that will be sent offsite for disposal and/or treatment.



3. South Coast Air Quality Management District (SCMD) Rules and
Regulations, as specified below



South Coast Air Quality Management District (SCAQMD) Rules and Regulations, as
specified below (Implementing relevant portions of Division 26 of the California Health
and Safety Code and the Clean Air Act, 42 U.S.C. Section 7401 et seq.).



A. Regulation XIII New Source Review (including but not limited to Rule 1303).



B. Regulation IV, Prohibitions -



i. Rule 401 Visible Emissions,
ii. Rule 402 Nuisance,
iii. Rule 403 Fugitive Dust, and
iv. Rule 473 Disposal of Solid and Liquid Waste.



C. Regulation X NESHAP (Benzene).
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D. Rule 1401 New Source Review of Carcinogenic Air Contaminants.



4. Other ARARs, as discussed and specified below



A. State and Federal Maximum Contaminant Levels



As discussed in the ROD, state and federal maximum contaminant levels (MCLs) for
hazardous substances found in the groundwater at the Joint Site are established as relevant
and appropriate ARARs for the remedial actions selected in this ROD. These ARARs
establish both in-situ groundwater cleanup standards and treated groundwater reinjection
standards. CERCLA Section 121(d)(2)(A), 42 U.S.C. Section 9621(d)(2)(A) requires that
a remedial action attain MCLs where MCLs are determined to be relevant and appropriate.
EPA guidance states that MCLs are relevant and appropriate ARARs in situations where
the groundwater is or may be used for drinking water. See U.S. EPA, CERCLA
Compliance with Other Laws Manual: Interim Final, at 4-8 (EPA/540/G-89/006) (August
1988). Although contaminated groundwater at the Joint Site is not currently being used to
supply drinking water, the State of California has designated the groundwater bearing units
at the Joint Site as potential sources of drinking water. See California Regional Water
Quality Control Board, Los Angeles Region, Water Quality Control Plan - Los Angeles
Region - Basin Plan for the Coastal Watersheds of Los Angeles and Ventura Counties,
Chapter 2 (1994) (implementing S.W.R.C.B. Res. 88-63). Accordingly, EPA in this ROD
is selecting the state and federal MCLs set out in Table 9-1 of this ROD as appropriate and
relevant ARARs for the remedial actions selected in this ROD. State MCLs are derived
from the R.W.Q.C.B Basin Plan which applies specified State standards for chemical
constituents to groundwaters that are designated by the Basin Plan as potential sources of
drinking water. See California Regional Water Quality Control Board, Los Angeles
Region, Water Quality Control Plan - Los Angeles Region at 3-18 (1994).



These MCL ARARs, as in-situ groundwater treatment standards, are waived within the
Technical Impracticability Waiver Zone established in this ROD. These waivers are
granted based on the authority contained in 40 C.F.R. Section 300.430(f)(1)(ii)(C)(3) and
42 U.S.C. Section 9621(d)(4)(C). The technical justification for these waivers is contained
in Section 10 of this ROD. However, state and federal MCLs, as ARARs for reinjecting
treated groundwater, are not waived inside the Technical Impracticability Waiver Zone.
EPA finds that there is no acceptable basis for waiving these ARARs as reinjection
standards - given that it is technically feasible to treat the hazardous substances found in
groundwater at
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the Joint Site to state and federal MCLs and that the lowering, to MCLs,
contaminant levels in treated groundwater that is reinjected in the containment
zone will not hinder, compromise or complicate the containment measures selected
as remedial actions in this ROD.



B. S.W.R.C.B. Resolution 68-16.



State Water Control Board Resolution 68-16, “Statement of Policy with Respect to
Maintaining High Quality Waters in California”, is an applicable ARAR with
respect to the reinjection of groundwater that has been extracted from the Joint Site
as the result of remedial actions required by this ROD.



C. S.W.R.C.B. Regulation, 22 C.C.R. Chapter 15, Article 5, Section 2550.7(b)(5)
General Water Quality Monitoring and System Requirements.



D. S.W.R.C.B. Resolution 92-49 Section III. (H).



This Record of Decision does not identify California State Water Resources
Control Board Resolution Section III (H) (regarding the establishment of
containment zones) as an ARAR for the remedial actions selected in this ROD nor
does this ROD rely on this provision as authority for issuing the technical
impracticability ARAR waivers previously identified above. However, EPA
believes that the Technical Impracticability Waiver Zone for the Joint Site
established by this ROD is consistent with S.W.R.C.B Resolution 92-49 Section III
(H).



5. Guidance and Advisories To Be Considered



Certain non-promulgated advisories or guidance that are otherwise not legally binding may
be identified in a Record of Decision as guidance or advisories “to be considered” (TBC)
particularly to aid the design and implementation of the selected remedial actions. See
U.S. EPA, CERCLA Compliance with Other Laws Manual: Interim Final, at 1-76 (EPA
540/G-89/006) (August 1998). For this Record of Decision the following guidance or
advisory is determined to be a TBC for the selected remedy:



South Coast Air Quality Management District, Best Available Control Technology Guide
lines Document
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A.2. Other Legal Requirements of Independent Legal Applicability



The remedial actions selected in this ROD may trigger additional legal requirements. These
requirements are not identified as ARARs in this ROD either because such requirements do not
meet the definitional prerequisites (as established by CERCLA Section 121(d)(2)) to be identified
as an ARAR for onsite activities or because such requirements are triggered by offsite activities.
See generally 42 U.S.C. Section 9621(d)(2). The legal requirements identified below are
presented for informational purposes only. Any determination of the legal applicability of such
requirements (as well as any implementing regulations) ultimately rests with the governmental
entity charged with implementing and enforcing compliance with such requirements.



• CERCLA Section 121 (d)(3),42 U.S.C. Section 9621(d)(3) requirements regarding offsite
disposal of material contaminated with hazardous substances.



• CERCLA Section 103, 42 U.S.C. Section 9603 notification requirements and comparable
provisions of California law.



• Provisions of Title 22 of the California Code of Regulations and parallel provisions of
federal RCRA regulations relating to offsite shipments of hazardous waste, including but
not limited to manifest requirements, pretransport requirements, transportation
requirements, and offsite disposal, treatment and land ban prohibitions and requirements.



• Provisions of the California Porter Cologne Act (implementing both state law and the
federal Clean Water Act NPDES program) concerning the issuance of waste discharge
requirements for point source discharges of treated groundwater water to offsite storm
sewer conveyances.



• Federal and State Occupation Health and Safety Act requirements.



• Los Angeles County Sanitation District Wastewater Ordinance, as amended, concerning
offsite discharges of treated groundwater to the LACSD sanitary sewer system.
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Appendix B



Explanations Pertinent to the Approach to Characterization of
Intrinsic Biodegradation
for the Benzene and Chlorobenzene Plumes
The following discussion summarizes why (1) EPA did not pursue detailed studies of intrinsic
biodegradation rates of the chlorobenzene plume, and (2) EPA did not require highly rigorous
direct field measurements of the biodegradation rate for the benzene plume. It is important to note
that EPA evaluated the potential value of performing extended field studies on chlorobenzene
biodegradation, not as to whether such studies could produce useful information, but as to
whether the information would be sufficient and accompanied by sufficient certainty to allow for
selecting and relying upon intrinsic biodegradation of chlorobenzene in lieu of some other
remedial action.



It is noted that showing that a compound can be made to biodegrade in the laboratory under
specific conditions does not demonstrate that it is biodegrading in the field at any given location.
In principle, field studies could be designed with the intention of evaluating the presence of
intrinsic biodegradation of chlorobenzene at the Joint Site. However, the mere presence of
intrinsic biodegradation is not a sufficient foundation upon which to base a remedy; rather, it must
be shown to be reliable as a remedial mechanism for the long term, in the context of remedial
decisionmaking.



In light of the specific characteristics discussed above pertaining to chlorobenzene and the
chlorobenzene plume, such studies would have to demonstrate, at a minimum:



1. That intrinsic biodegradation of chlorobenzene is possible and, with significant certainty,
by what chemical pathways it occurs;



2. That it is actually occurring in the chlorobenzene plume in all locations in the
chlorobenzene plume;



3. That the rate of intrinsic biodegradation is sufficient, at all locations throughout the
extensive groundwater contamination in the chlorobenzene plume, to attain the remedial
objectives of the remedy; and



4. That the rate of intrinsic biodegradation would be reliable for the very long term over
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which the remedy will need to be effective, to achieve all remedial objectives.



To accomplish these with a study of chlorobenzene biodegradation, the certainty in the direct field
measurements of the rate of intrinsic biodegradation of chlorobenzene at all points in the
chlorobenzene plume would have to be extraordinarily high to overcome the fact that most
observations about the chlorobenzene plume not only fail to provide support for reliable intrinsic
biodegradation of chlorobenzene, but discount it.



Counterposed with this need for high certainty is the fact that studies of the field rate of the
intrinsic biodegradation of chlorobenzene at the Joint Site would almost certainly be associated
with extraordinarily high uncertainty. Methods for performing direct field measurements of
biodegradation rate require determining the water quality and aquifer characteristics at a
(potentially large) number of locations, and measuring how the concentrations change with time
between one point and the next. These tests require numerous assumptions and are associated
with significant uncertainties. Primary uncertainties among these are associated with (1)
attributing the concentration difference from one point to the next as being due to intrinsic
biodegradation as opposed to other potential mechanisms, (2) differentiating measured
degradation of the target chemical with degradation of another degrading chemical, (3)
heterogeneities in aquifer and hydraulic properties, (4) spatial variability in the distribution of
geochemical and water quality parameters, (5) temporal variability in the same parameters. The
uncertainties in direct field measurements of intrinsic biodegradation rate increase dramatically
as:



1. The size of the affected groundwater contaminant distribution increases;



2. The degree of heterogeneity in aquifer parameters and hydraulic parameters increases;



3. The complexity of chemistry in the aquifer (e.g. number of chemicals, etc.) increases;



In large aquifer systems, such studies require significant periods of time (on the order of years) in
order to resolve actual concentration changes due to degradation. The time and number of
sampling points necessary to run an adequate study of this type increases as the size of the
affected groundwater concentration increases. Such studies are more typically run for relatively
small groundwater plumes with simple chemistry which can be relatively well-characterized by a
reasonable number of sampling points. In most systems, the costs of large numbers of wells in
deep hydrostratigraphic units becomes prohibitive.



The extent of the chlorobenzene plume both laterally and vertically, is very large, covering several
square miles, extending 1.3 miles from the source and through six hydrostratigraphic units to
depths exceeding 200 feet. The aquifers exhibit relatively large heterogeneities and the
chlorobenzene plume contains several potentially degradable compounds. All of these factors
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imply that relatively high uncertainty would be associated with direct field measurements of
intrinsic biodegradation rate in the chlorobenzene plume.



Because multiple and independent lines of evidence support the presence of reliable intrinsic
biodegradation in the benzene plume, the importance of any single line of evidence, such as direct
field measurements of biodegradation rate, is correspondingly less than if it were the only line of
evidence. In contrast, because there are no independent lines of evidence supporting reliable
biodegradation of chlorobenzene, direct field measurements would be the only means available to
provide evidence of such biodegradation. The degree of certainty required to rely on such
measurements would therefore be higher, at the very same time that, if such studies were to be
performed, the degree of certainty would be much lower for the reasons already discussed.



Given this situation, EPA concluded that, while such studies for the chlorobenzene could produce
results which would be of interest, they could not provide a basis for selecting a remedial action
that relied on intrinsic biodegradation for the chlorobenzene plume. EPA therefore did not require
their performance prior to remedy selection.
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Acronyms



AOC Administrative Order on Consent
ARARs applicable or relevant and appropriate requirements
ATSDR Agency for Toxic Substances and Disease Registry
bgs below ground surface
BHC benzene hexachloride
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CERCLIS Comprehensive Environmental Response, Compensation, and Liability Act



Information System
C.F.R. Code of Federal Regulations
CIC community involvement coordinator
CPA Central Process Area of the former Montrose Plant
CPF cancer potency factor
DCA dichloroethane
*See below
DCE dichloroethylene
DDT dichlorodiphenyl-trichloroethane
DNAPL dense nonaqueous phase liquid
Dow Dow Chemical Corporation
DTSC California Department of Toxic Substances Control
FBR Fluidized Bed Reactor
FSP field sampling plan
FTC focused transport calibration
gpm gallons per minute
GSA United States General Services Administration
ISGS in-situ groundwater standards
JGWFS Joint Groundwater Feasibility Study
JGWRA Joint Groundwater Risk Assessment
LBF Lower Bellflower Aquitard
LGAC liquid-phase granular activated carbon
LNAPL light nonaqueous phase liquid
MBFB Sand Middle Bellflower "B" Sand
MBFC Sand Middle Bellflower "C" Sand
MBFM Middle Ballflower Muds
MCL maximum contaminant level (promulgated drinking water standard)
Mg/L micrograms per liter
mg/kg/day milligrams per kilogram per day
mg/L milligrams per liter
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NAPL nonaqueous phase liquid



NCEA National Center for Exposure Assessment
NCP National Contingency Plan
NOEL No Observed Adverse Effect Level
NRRB National Remedy Review Board
O&M operations & maintenance
OSHA Occupational Safety and Health Administration
pCBSA para-chlorobenzene sulfonic acid
PCE perchloroethylene
ppb parts per billion
PRG Preliminary Risk Goal
PRP potentially responsible party
QAPP Quality Assurance Project Plan
RCRA Resource, Conservation and Recovery Act
RfD reference dose
RI Remedial Investigation
RI/FS Remedial Investigation and Feasibility Study
RME reasonable maximum exposure
RMS root mean square
ROD Record of Decision
ROSTTM Rapid Optical Screening Tool
RPM remedial project manager
Shell Shell Oil Company
SVE soil vapor extraction
TBC To-Be-Considered Criterion
TCA trichloroethane
TCE trichloroethylene
TDS total dissolved solids
TI technical impracticability
UBF Upper Bellflower
U.S.C. United States Code
VOCs volatile organic compounds



*Note: The term “Del Amo Respondents” refers to Shell Oil Company and Dow Chemical Company, collectively.
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III.   Response Summary
The purpose of the Response Summary is to provide a summary of EPA’s response to the
comments EPA received from the public on EPA’s proposed plan and administrative record for
the Dual-Site Groundwater Operable Unit, Montrose Chemical and Del Amo Superfund Sites,
Los Angeles, California. This comment period was announced on June 26, 1998 and began July
2, 1998. The comment period was originally scheduled to end on July 31, 1998, a duration of 30
days. However, in response to a request from the public, the comment period was extended by
EPA for all Commenters to August 30, 1998, a duration of 60 days. Because August 30 was a
Sunday, EPA did consider comments received on August 31, 1998. EPA held a formal public
meeting on Saturday, July 25, 1998 from 1:00 PM to 5:00 PM at the Torrance Holiday Inn. The
meeting was divided into two parts. In the first part, EPA explained its proposed remedial action
and answered questions. In the second part of the meeting, EPA received formal public comments
to be addressed in this response summary. The entire proceedings of the meeting were transcribed
by court reporter and are being included in the final administrative record.



EPA received two kinds of comments: 1) written comments received during the public comment
period, and 2) formal oral comments received at EPA’s public meeting. EPA is required by law to
consider and address only those comments that are pertinent and significant to the remedial action
being selected. EPA is not required to address comments which pertain to the allocation of
liability for the remedial action, nor potential enforcement actions to implement the remedial
action, as these are independent of the selection of the remedial action and EPA’s proposed plan.
EPA does have the discretion to address comments with limited pertinence if doing so would
nonetheless address the concerns of a significant segment of the public.



EPA is not required to re-print the comments of the commenters verbatim and may paraphrase
where appropriate. In many cases in this response summary, EPA has included large segments of
the original comments. However, persons wishing to see the full text of all comments should refer
to the commenter’s submittal to EPA which has been included in the administrative record.



Specific responses by EPA are indexed for convenient reference. These indices run consecutively
through the entire Response Summary, regardless of the section or commenter. Index numbers are
listed after the symbol N. Comments are shown in normal text, and EPA’s responses are shown in
shaded boxes in boldface text. In some cases, a certain portion of the commenter’s text is
boldfaced in order to highlight the portion of the commenter’s text being addressed.
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1.    Responses to Oral Comments
Received During The Public



As required by law, EPA held a formal public meeting on its proposed plan for this remedy on
Saturday, July 25, 1998, from 1:00 PM to 5:00 PM at the Torrance Holiday Inn on Vermont
Street. During this meeting, EPA gave a presentation explaining its proposal during which it
answered questions, followed by a question-and-answer period, and concluded with a period in
which formal comments were received into the record. The entire meeting was recorded by a
court-recorder, and the transcript of the meeting, including all of EPA’s and the community’s
statements, and EPA’s responses to the community, are reflected in the transcript. The transcript
is entered into the Administrative Record for this remedy with the Record of Decision.



EPA here provides responses to the comments made by the community in the public meeting
during the formal comment portion of the meeting. It should be noted that during this portion of
the meeting, some persons raised additional questions to EPA and requested a direct oral
response, which EPA provided. Only those statements formally identified by persons as formal
comments for the record are addressed here. EPA’s oral responses to questions raised during this
and other periods of the meeting can be found in the meeting transcript.



Comment:



...my name is Clare Adams. I’m a resident, homeowner...there has been nothing said by the EPA
that this area is dangerous to occupy for business purposes. It wasn’t what I planned to talk about,
but I want that to be clearly stated: This is safe. We can come here to the hotel, to businesses. And
none of the research that the EPA has published or anybody has asserted has said that any of this
area from Del Amo to 190th Street), from Normandie to the freeway, is not safe for businesses
such as take place here now.



N1     EPA Response:



EPA provides a response to this issue in another response. See EPA’s response to the
written comments from Clare F. Adams. EPA does note with respect to this particular
comment that the commenter is correct that there is no evidence nor plausible reason to
believe that Superfund contaminants affect the hotel at which the public meeting was held,
despite its being within the Del Amo Site, and EPA considers attendance at that meeting to
have been completely safe.
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Comment [Cynthia Babich, director, Del Amo Action Committee]:



[Is it true that] there is no health-based level for toxicity been determined yet [for pCBSA]? So it
could be potentially worse than some of the other chemicals that we’re talking about today, the
benzene and the monochlorobenzene? And you said a little earlier that when you were talking
about cleaning up all those other chemicals while you were doing the benzene and
monochlorobenzene, that it would take care of all of those except for this particular chemical. I
would like to know what kind of work the EPA is planning to do to pressure other agencies, such
as the ATSDR, Agency for Toxic Substances and Disease Registry, to come up with sonic kind of
a guideline for you guys as you go through that. We’d hate to have you come up and do all this
cleanup for one thing and find out it’s a dioxin situation and it’s something that would be much
worse.



N2     EPA Response:



It is true that no health-based toxicity level has been established for pCBSA. Not only is
there no formal standard (such as a drinking water standard), there are no accepted
values would allow EPA to quantify the toxicity of pCBSA. Based on what we do know,
EPA’s remedy is protective of human health. We note that no one is drinking water today
that is contaminated with pCBSA, and EPA’s remedy will be monitoring for pCBSA to
ensure that this remains true. We could find aspects of toxicity for pCBSA in the future of
which we are not aware today.



This does not mean that we have no information about pCBSA. A few studies have been
done. Several of these were screening indicator tests which did not show mutagenicity
(tendency to cause mutations) or teratogenicity (tendency to cause birth defects). Another
acute (short-term) study did not cause health effects when very high dosages of pCBSA
were used. We also know that pCBSA is highly water soluble, and one study suggested
that the body may convert certain compounds into pCBSA in order to excrete them. These
characteristics, taken alone, would suggest 1) a low acute (short-term) toxicity for pCBSA,
and 2) the time that pCBSA stays in the body, if it is ingested, may be short. Because of
these factors, it is unlikely, though admittedly not impossible, that pCBSA has higher
human toxicity than do chlorobenzene and benzene. Benzene, for instance, is one of only a
handful of compounds that is proven to be a carcinogen not only through animal studies
but directly in humans.



The problems are that (1) the design of these studies was inadequate to establish toxicity
values, an insufficient number of studies has been performed, and (3) no chronic (long-
term) studies have been performed. This means that the data on pCBSA must be
considered preliminary and that no direct quantification of its toxicity is supportable by
the existing data at this time.
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The priorities for performing toxicological studies on chemicals are influenced by a wide
variety of persons and institutions, and are not completely within the control of the EPA
or agencies such as ATSDR. EPA is sending a memorandum to those persons within EPA
who have such influence and who discuss priorities with other agencies and institutions,
informing them of the pCBSA situation at the Montrose Chemical Site. Readers should
understand that there are far more chemicals awaiting study than can be studied at any
given time, and so studies are usually done first on chemicals to which people are already
being exposed, or for which the indicator tests show immediate signs of toxicity. Because
pCBSA meets neither condition currently, it is not likely to be studied as soon as many
other chemicals. On the other hand, its presence in the groundwater over a large area at
the Montrose and Del Amo Sites does give it a certain degree of priority. Presently, no
studies are planned or underway on the toxic effects of pCBSA. Such studies typically take
in the order of 1-4 years to complete, once started.



EPA will review the remedy as necessary to address any new knowledge about pCBSA.



Comment [Cynthia Babich, Director, Del Amo Action Committee]:



We can clearly see from your presentation that the groundwater contamination extends into the
residential areas of the community. Soil gas is a concern...I think that when we start trying to
separate some of the issues aside from the groundwater, there’s, confusion that if you clean up
this one little thing, that everything’s going to be pristine again and we can go about our way.
That’s not what’s going on in these communities...there’s a lot of different things affecting it...
people have a right to know.



N3     EPA Response:



EPA does not intend to imply that if its cleanup for groundwater is implemented, then all
issues with respect to contamination at these sites are resolved. That is why EPA is
continuing with its investigations and studies, and, as necessary, will select additional
cleanup actions for other areas, including but not limited to soils. In addition, EPA
acknowledges that there may be issues not involving the Superfund sites but related to
possible exposures to chemicals from other sources which the community may face.



Part of the comment refers to the concept of “offgassing” from the groundwater. In
concept, this can occur when contaminants leave the groundwater and move up through a
limited distance as a vapor. As explained in the meeting, EPA does not believe that persons
in residences are exposed to soil gas contamination that has come off the water table for
several reasons:











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R1-4



Montrose Chemical and Del Amo Superfund Sites March 1999



1) The vast majority of the groundwater contamination that is under residences is not
in the water table aquifer (layer), but in the aquifers below it. In these areas, the
water table is clean. To understand this, one can picture clean water layers near the
surface lying over contaminated layers deeper down. In order for contamination to
offgas into the soils above the water table, the water table must be contaminated.
Because the water table under virtually all the residences is clean, there are no
contaminants to offgas into the soils above the water table at these locations.



2) Even in the very limited areas where contamination exists in the water table under
residences, the water table is more than 50 feet under the ground, and effects of
significant offgassing typically do not extend more than 10-15 feet. This is especially
true in this case, because benzine has been shown to readily biodegrade in the soils
above the water table over time; this greatly impedes the movement of offgassed
vapors toward the ground surface, and



3) Soil gas samples taken in soils in residential yards directly over the groundwater
contamination nearest the Del Amo waste pits did not indicate the presence of
offgassed contaminants.



Comment:



My name is John Carpenter, and I’m a resident of Carson. You seem to see where a 50-year
timetable is being brought up for remediation of this site, and my only question is, what is EPA’s
commitment or the involved parties’ commitment going to be if there are any technological
changes which would allow different processes of different remediation technologies to be used?



N4 EPA Response:



This comment was addressed in response to another set of comments. See response to
written comment of John Carpenter, in this response summary. EPA also responded to this
comment orally during the public meeting at the request of the commenter.



Comment:



Ms. Bassist suggested that with EPA’s toll-free number, we publish a menu of the steps that you
can take to get through to the people quickly if its during working hours, and also the extensions
of people working on the project.
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N5 EPA Response:



EPA will take this comment under advisement and see what we can do. We note that EPA
does have an automated locator at 415-744-1305, which will allow you to spell a person’s
name on your phone and it will connect you without having to know the person’s phone
number. We note that this is a toll call, however. Please also note that, if persons are away
from their desk, you will reach their voice mail, but EPA staff is generally diligent about
returning phone calls. For reference, the persons working on the project can be reached at
the following numbers:



Jeff Dhont, Remedial Project Manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415-744-2399



Dante Rodriguez, Remedial Project Manager . . . . . . . . . . . . . . . . . . . . . . . . . . 415-744-2239



Bruni Davila, Remedial Project Manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415-744-2364



Michael Montgomery, Chief, Arizona/California Site Cleanup Section. . . . . . 415-744-2362



Andrew Bain, Community Involvement Coordinator . . . . . . . . . . . . . . . . . . . . 415-744-2186



Comment:



Chris Stoker, who identified himself as a concerned citizen, asked several questions about how
contamination could be found upgradient of the NAPL sources, or cross-gradient of the NAPL
sources, and wanted EPA’s input as to how it might occur.



N6     EPA Response:



First, EPA must stress that the graphics used in the public meeting were primarily for
conceptual purposes, and the notion of up- or cross-gradient spreading of NAPL or
dissolved phase plumes is quite technical and beyond the general scope being conveyed in
the meeting. Therefore, the conceptual figures were not designed to be read with the kind of
precision that the commenter may have supposed. If interpreted in this way, the figures
may over-represent the degree to which NAPL has moved “upgradient” of the source.
Instead, the commenter should refer to the remedial investigation and feasibility study
reports and to other documents in the administrative record documenting NAPL
investigations for more precise descriptions of the position of NAPL.



It is not clear whether the commenter was primarily interested in the movement of NAPL in
an “up-” or “cross-gradient” direction, or the movement of the dissolved plume in these
directions. EPA will give a brief response to both.
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It is true that the NAPL at the Montrose Chemical Site has been found in a distribution
that extends both north and south of the Central Process Area to some extent. However,
the movement of DNAPL in the subsurface is not strongly influenced by hydraulic
gradients in many instances. Much more important are the NAPL residual saturations and
head distributions, as well as the highly local variations in the hydrostratigraphic
environment (such as porosity, residual conductivity, composition and character of the
stratigraphic material, and alignment of stratigraphy). These local factors, and general
dispersion, will cause the NAPL to spread out to some degree laterally as it “fingers” and
moves downward.



At he Del Amo Site, the NAPL likely originally floated on the water table (LNAPL). Again,
hydraulic gradients would not necessarily be the prevailing factor in the movement of the
material on the water table, the local pressure distribution of the NAPL arriving at the
water table, as well as the factors already discussed above for DNAPL being more
predominant.



Dissolved plumes also typically extend upgradient and side-gradient of the source. Factors
which may have influenced this movement at the Montrose and Del Amo Sites include
dispersion and diffusion, and also variation in the groundwater flow gradient in the past.
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2.    Responses to Short Written Comments
       Received by EPA



The following written comments were received by EPA during the public comment period and are
relatively short. It is therefore most efficient to respond to them in a single section. From certain
other commenters, EPA received written comments of considerable length. For presentational
clarity, EPA provided responses to these lengthy comments in the sections which follow this
section, one section to each commenter.



John Joseph Carpenter, Jr. of Carson, CA



Comment:
My name is John J. Carpenter Jr. My academic background is in chemical and mechanical
engineering. My interest is as a citizen of the area...Upon analysis of the presented data I feel that
the plan presented on July 25, 1998 is ill contrived and doomed to failure. My thesis is based on
the following:



• The study does not address the pCBSA plum and its effects.



N7     EPA Response:



EPA’s studies of the Montrose and Del Amo Sites have addressed pCBSA significantly in
that (1) we are aware of the extent of pCBSA in the aquifer system, either to non-detect or
in the case of the downgradient extent, to a concentration of about 200 parts per billion,
and (2) the feasibillity study thoroughly assessed technologies which would remove pCBSA
from water and the costs for doing so, and (3) EPA’s proposed plan does include actions
for monitoring and for ensuring that groundwater contaminated by pCBSA is not
consumed or used by people. Most importantly, EPA’s proposal is protective of human
health with respect to pCBSA as well as the other compounds in groundwater.



• The largest plume in the study is pCBSA and it was stated that no health and toxicological
data exists for this material. Unless a risk can be factored in for this contaminant the
overall risk is at this time unknown for the largest known contaminant plume.
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N8     EPA Response:



EPA did not state that there are no health and toxicological data for pCBSA. There are a
limited number of studies, which if relied upon, would indicate a low toxicity for pCBSA,
and indicator tests performed did not give indications of mutagenicity (causing mutations)
or teratogenicity (causing birth defects) in laboratory animals. However, these studies
were highly preliminary. The conclusions that can be drawn from these studies, and the
number studies, are insufficient for EPA to promulgate health-based standards for
pCBSA. It is true that (1) the pCBSA distribution covers the largest area of any
contaminant associated with the Joint Site and (2) the hypothetical risk should someone
drink the pCBSA in the water is unknown in that it cannot be quantified. However, no one
is drinking the water in the contaminated area. Therefore, while we have not set a cleanup
number, EPA’s groundwater remedy focuses on monitoring and ensuring that water from
wells that are being used for drinking do not contain pCBSA.



• Why are there no defined data or health/toxicity figures available or proposed?



N9     EPA Response:



Again, there are limited health data available, but they are not sufficient to allow EPA to
determine health-based levels for pCBSA. Additional studies, especially chronic, or long-
term, studies, will be needed to propose or set these values.



A refinement of your question would ask why these additional studies have not been or are
not being done. The priorities for which toxicological studies are started and completed are
not set directly by EPA’s Superfund program but are set nationally by many organizations
based on a wide number of factors. There are far more chemicals awaiting study nationally
than can possibly be studied at any given time given resources available, both public and
private. Hence, priorities for initiating studies are usually set higher for chemicals where 1)
people are known to actually be consuming the chemical, and (2) preliminary studies have
shown a high probability of toxicity, even if the toxicity is not yet quantified. There are
many unstudied chemicals with these characteristics that take high priority for study. In the
case of pCBSA, (1) no one is currently using the contaminated groundwater for drinking or
other purposes, and (2) the preliminary and screening tests done on pCBSA would indicate
a low toxicity. These two factors combine to place studies for pCBSA at a lower relative
priority for initiation of studies. On the other hand, pCBSA would have a higher priority
than chemicals that are not already present in the environment, as pCBSA is. EPA has
informed the parties within EPA with influence on these priorities about the pCBSA at the
Montrose and Del Amo Sites and has requested that studies be initiated when priorities will
permit.
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It is important to note that, once studies are performed which are sufficient to quantify
the hypothetical risk from pCBSA if someone drank it, EPA will re-evaluate this
remedy to determine whether it is still protective of human health and, if it is not, EPA
will amend the remedy to make it protective. Such an amendment may include
additional or different cleanup actions. Presently, however, such studies are not yet
being performed for the reasons discussed above.



Comment:



There is a statement that pCBSA is associated with DDT production which conflicts with a
statement that pCBSA is widely distributed. There were not a large number of DDT
manufacturing facilities. Is this material being seen just a long-lived contaminant which was in
DDT used for agricultural uses which is now “back-ground noise” everywhere?



N10 EPA Response:



pCBSA was in fact associated solely with DDT production which occurred solely at the
Montrose Chemical plant. The reason that pCBSA is widely distributed in
groundwater is not that it has come from a large number of sources. Rather, this is
because pCBSA is highly soluble in water, especially when compared to the other
major contaminants at the Joint Site such as chlorobenzene and benzene. In general, as
groundwater moves, the chemicals that are most soluble in water will move the most
readily (fastest) with the groundwater. The chemicals that are less soluble will move
more slowly than chemicals of higher solubility. EPA believes that the chlorobenzene
and the pCBSA arrived in the groundwater at about the same time and continued to
arrive in groundwater together under the former Montrose plant during its operations.
However, once in the groundwater, the pCBSA moved faster than the chlorobenzene;
hence we see a larger
distribution of the pCBSA in the groundwater.



As to your question about agricultural uses, please note that after 15 years of
investigation, EPA does not have information indicating that pCBSA was present in
the DDT product from the Montrose plant. However, during DDT production at the
Montrose plant, liquid waste streams were formed which contained pCBSA, which
subsequently entered the ground. The point of origin was the Montrose plant itself.
There is no reason to believe that pCBSA entered groundwater via agricultural
application of DDT.
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Comment:



Has any of the studies considered the proximity of the pCBSA plume to Dominguez Water
Company wells along Carson Street?



N11 EPA Response:



EPA did a well survey and compared the location of the plume to all water supply wells in
the area. Under this remedy, this survey will be updated periodically and all production
wells which remain in use and are within range of the pCBSA plume will be required to be
tested for pCBSA.



Comment:



This Plan is fatally flawed in that a commitment is being made to use current technology for the
50-year cleanup duration. This is my primary objection. Since it will take 25 years to effect
approximately a 50 percent volume reduction, why is it not mandatory to re-open the case every 5
years to assure that the best, most cost-effective technology is being applied? Every month there
are new environmental cleanup protocols developed and I feel technological options must be
open ended.



N12 EPA Response:



EPA is required to perform a review of the protectiveness of all Superfund cleanups where
hazardous substances remain on site at least every five years. Such reviews may be
performed more often as necessary or appropriate. However, such reviews do not involve a
“reopening” of the remedy selection process except in certain conditions. You are right that
technologies are continually emerging. However, while small-scale technological
improvements can be incorporated into the design, it is not practical and would be
cost-prohibitive to change the entire remedial approach and/or technology each time a
“better” technology arises. Consider, for instance, EPA or responsible parties implementing
a $40 million cleanup action, only to operate that action for 5 years before changing to an
entirely differently technology and/or remedial approach. With such an approach, over the
use of the remedy, the total cost could run into the many hundreds of millions, if not
billions, of dollars. Also consider that each new technology requires a design phase and may
require negotiation of legal agreements, a process that can require 1-3 years. Given this, it
is doubtful that any actual cleanup would take place before the “next” technology came
along five years later. 



EPA must therefore use a different standard for requiring that the remedy selection be
reopened to consider new major technologies and/or remedial approaches. During the
5-year review, determination is made as to whether the remedy remains effective and
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Protective of human health and the environment. If the remedy remains protective, then in
general, EPA does not require that the remedy switch to “better” technologies which may
have emerged in the interim. If the remedy does not remain protective of human health and
the environment, EPA in most cases would reopen the remedy selection process to
incorporate new technologies or actions as necessary to make the remedy protective.



Comment: 
My third objection is to that of equipment, maintenance, and life....



Most of the “environmental” equipment I see at remediation sites is poorly constructed with no
well thought-out engineering. It is just a bunch of pieces from catalogs connected together. Most
of the systems for vapor extraction at gas stations are unreliable and do not work 25 percent of the
time.



N13 EPA Response: 



EPA cannot comment on your previous experience with remedial systems nor the state of
the engineering you have experienced. However, with respect to the remedy EPA is
selecting for groundwater at the Joint Site, EPA will require a comprehensive design,
subject to EPA approval, and that the design be performed to accomplish the goals and
requirements of the remedial action both over the short and long-term. Operation and
maintenance, including replacement of equipment, will be planned for and enforced. EPA
will continue to oversee, or directly perform, all aspects of the execution of this remedial
action so that the scenarios which you say you have experienced elsewhere will not occur
here.



Comment: 
Nowhere in the Plan do I see any provisions for an equipment life/replacement schedule. Since
the duration of this project is a 50-year window, how have equipment lives been determined?
Over 50 years in a refinery or chemical plant generally over 5 to 8 major change-outs of pumps
and equipment are the norm.



N14 EPA Response: 



The proposed plan is by its nature a summary document designed to assist the reader in
commenting on all the studies and documents related to EPA’s proposal. While it did not
specifically reference equipment life/replacement times, such aspects have been accounted
for in the Joint Groundwater Feasibility Study, where cost estimates and feasibility are
evaluated. Also note that when EPA selects a remedy, it is not designing a
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remedy. Remedial design occurs in a phase after remedy selection. Thus, while
replacement times, schedules, and costs are estimated for feasibility study purposes, these
things are determined in much more detail, and made enforceable, during the remedial
design process after the selection of the remedy.



Comment: 
The logical extension of [the above comments] are that the most effective way to consider this
project would be to start it up for 10 years with the assumption that at the end of 7 years the
technology would be assessed and that assessment would drive the equipment selection for the
next 10-year increment. This is because the plant equipment life is probably only going to be 10-
12 years.



N15 EPA Response: 



This comment was largely addressed above. However, we wish to point out a possible
difference in the interpretation of the terms “equipment” and “technology” as you have
used them in your comments. As you suggest, as equipment wears out, it will be replaced,
and in a small-scale sense (for instance, this type of pump versus that type of pump, using
this new type of sensor or alarm, incorporating a new manifold) improvements to the
equipment and the design will be incorporated through time and over replacements
lifetime cycles. In a large-scale sense however, the technologies used in the remedy and the
approach to cleanup most-likely would not change unless the remedy were determined not
to remain protective of human health and the environment.



Comment: 



The second great flaw to this program is that there is no up-front attack on the high concentration
NAPL zone. Due to concentration driving forces, the area of the NAPL plume with high
concentrations should share an equal priority for cleanup. This material with high concentrations
is the most easily treated. To recover 25 pounds of contaminant at 5 ppm concentration (weight),
25 million pounds of contaminated solution must be treated. Conversely, at a concentration of
0.01 percent by weight only 2500 lbs. Of contaminated NAPL would have to be handled. This
consideration does not appear to have been made for prioritizing NAPL cleanup.



N16 EPA Response: 



EPA will respond to the concepts implied by your comment rather than whether the actual
numerical values you have provided are correct. Your comment, while containing some
correct assertions, reveals several misunderstandings. First, you are referring specifically
to the efficiency of removing dissolved phase contaminants from water. However, you fail
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to make a distinction between the water with high dissolved phase concentrations on the
one hand, and NAPL, on the other. The two are not the same. NAPL by definition is not
contamination in the dissolved phase; rather, it represents a separate phase (NAPL stands
for Non-Aqueous Phase Liquid). In the absence of NAPL, you are correct that it can be
more efficient, on the basis of pounds of contaminant removed per volume of water
treated, to remove contaminants from water where the contaminant concentration is
higher.



However, with a NAPL phase present, the NAPL continues to dissolve into the water
surrounding it, which very effectively re-contaminates the water. Thus, despite efficiencies
that might otherwise exist in trying to clean the water with high concentrations, the
concentrations of the contaminants in the water in the immediate proximity to the NAPL
will not be reduced regardless of how much one pumps and treats this surrounding water.
Said another way, the pounds of contaminant removed per gallon of water removed might
be substantial, but no cleanup of the water in the ground would be occurring for the
effort!



Contrary to your statements, removing the NAPL itself from the ground is far more
complicated than removing water, especially in cases where it is necessary to remove
virtually all NAPL. NAPL recovery to such a degree is often exceedingly difficult and
fraught with a host of technical complications not typically associated with simple
pumping water.



EPA. has not placed NAPL recovery on a lower priority than cleanup of the dissolved
phase. Rather, EPA will have a second phase of remedy selection to address whether and
what degree NAPL recovery will occur. It will take longer to complete the studies needed
to select this portion of the remedy. In the meantime, however, EPA has determined that
not enough of the NAPL can be removed to obtain drinking water standards in the water
surrounding the NAPL. Therefore, EPA’s approach is to isolate both the NAPL and the
water surrounding it, and contain it. The water outside this containment area will then be
cleaned up. However, it will not be possible to clean the groundwater in the areas near the
NAPL which have the very highest contaminant concentrations. In summation, EPA is not
failing to “attack” the NAPL at all; in fact addressing the NAPL is the primary
prerequisite for this remedy and the basis of the second phase of the remedy to be selected
later.



The reasons discussed above, EPA does not agree that the remedy we have proposed is
doomed or flawed as you have proposed. Rather, the remedy will he effective in cleaning
up as much of the groundwater as we can, containing the portions of groundwater we
cannot cleanup, and protecting human health and the environment both in the short and
the long term.
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Clare F. Adams of Torrance, CA and



Joeann Valle, Harbor City/Harbor City Gateway



Chamber of Commerce
EPA is responding to these two commenters together as several of the comments they presented
are related. EPA has noted the actual commenter associated with a given comment.



Comment [Clare F. Adams]: 
I am writing you concerning the Remedy Proposed Plan for the Dual Site referred to as Montrose
and Del Amo Superfund Sites for the clean up of the water table.



N17 EPA Clarification: 



For clarity, we note that “water table” normally refers to the depth at which the first
groundwater occurs, or the first aquifer (layer) in which groundwater occurs. EPA’s
proposed remedy addresses not only the water table but the other layers, known as
hydrostratigrahpic units, under the water table, a well.



[Comment resumes] This letter is in regard to the site from the south east corner of the
intersection of Vermont and Del Amo Blvd. At the intersection of the City of Los Angeles and the
County of Los Angeles. The property to which I refer extends south to Torrance Blvd. also in the
County of Los Angeles. The postal addresses for this property, known as the Ponderosa Pines, is
Torrance, 90502. This property is just south of the land labeled a Superfund site, but it is in the
water cleanup area, MBFB.



N18 EPA Clarification: 



The definition of a Superfund site includes all physical locations where contamination has
come to be located. Therefore the area you reference is within the area targeted for
groundwater cleanup, and within the Del Amo Superfund site as well, although it is not
within the original Del Amo Synthetic Rubber Plant property. 



Comment [Mare F. Adams]: 
Having attended your presentation on July 25, 1998, I have the following concerns: 
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[EPA should ensure that] ...actions taken to remediate the contaminated water table do not
destabilize the ground or cause a subsidence under the buildings which run along the east side of
Vermont between Del Amo Blvd. and Torrance Blvd. in the County portion known as Torrance.



N19 EPA Response: 



EPA appreciates your concern about ground subsidence or destablization, which can
occur in certain cases where groundwater is shallow and a very large quantity of water is
being withdrawn in a small area. Such occurrences are exceedingly rare with respect to
groundwater cleanup actions. In this case: 



1. The groundwater is more than 50 feet under the surface, which is deep compared to
the usual depths to groundwater at which such problems might occur;



2. The vast majority of the groundwater to be withdrawn for the cleanup remedy is
not from the water table at 50 feet but from aquifers (layers) much deeper under
the ground; in fact, in the area of Ponderosa Pines, the cleanup remedy would
imply no withdrawal of water from the water table unless natural biodegradation
fails to keep the benzene in that area contained; and



3. The withdrawal of water will be spread within the area of contamination, not
concentrated in a single area; the amount of water being withdrawn for EPA’s
remedy is not significant enough to cause subsidence problems.



Therefore, EPA does not believe that subsidence or destabilization will be an issue with
respect to the groundwater remedy proposed.



We note that subsidence may occur within the Ponderosa Pines property you have
mentioned for other reasons. Historical information indicates that these properties lie at
least in part above former landfills. The land surface over a former landfill can subside
over time if the landfill is not property compacted and prepared prior to development for
housing. EPA has no knowledge or information as to the manner in which the landfills
were prepared prior to construction of the Ponderosa Pines development. Should property
owners have concerns in this regard, EPA recommends they contact local authorities with
jurisdictions in this area, or the property developers.



Comment [Clare F. Adams]: 
...actions should be taken by the EPA to make it clear to the public that the property listed as the 
Superfund site is safe for uses involved with business and normal commerce. Further that the EPA
make it clear to the public that most of the land is clean and safe and may be deemed so for
purchase and development.
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Comment [Joeann Valle, Harbor City/Harbor City Gateway Chamber of Commerce]: 
[The Harbor City/Harbor Gateway Chamber of Commerce is concerned about] the false
perception of the community that this area is dangerous. This perception has resulted not only
from the labeling of this area as a Superfund site (although many properties have been deemed
clean by the EPA), but also from the information released regarding the water table correction
activities. Existing businesses have already experienced significant economic losses due to the
misperception of this valuable and viable economic area as being unsafe.



This area generates considerable economic benefit to the voters of the 37th U.S. Congressional
District and the 15th Councilmanic District of the City of Los Angeles, as well as the 2nd and the
4th  Supervisorial Districts of the County of Los Angeles. The declaration of this area as a
Superfund site has proved devastating enough. Now to have individuals and business groups
fearful of working or using this area as a result of the misperceptions resulting from the water
table improvements is intolerable.



We expect that the EPA does not wish to be, nor appear to be, the source of unwarranted financial
losses due to the nature of information released. For example, water table contamination has
nothing to do with surface land safety and that point should be made clear to the lay folks who
hear or read of EPA’s activities.



Frightening comments made on the record at the July 25th meeting clearly showed the
misunderstanding by the public even to the statements from the public that the surface area used
by business was unsafe. This perception must be corrected.



In order to lessen the economic impact to this critical source of businesses and jobs, the EPA
owes the business community every effort to correct the misperception regarding this area. This is
particularly so since the incorrect ideas about this area result from the EPA’s communications
with the press and others. We expect that the EPA must take a pro-active position to maintain the
economic viability of this area. To clean up an area while leaving economically destroyed is
pointless.



N20 EPA Response: 



EPA is aware of and sensitive to the economic issues faced by businesses by virtue of being
on a Superfund site. The commenters are correct that many of these issues arise from
independent perceptions among businesses, lenders, and individuals about Superfund and
what it means to be on a Superfund site. Please understand that EPA focuses on cleaning
up sites and protecting human health as the law requires. We also do the best job we can
to educate communities, including businesses, about known risks at Superfund sites. It is
our goal to encourage the economic vitality of the business community by demonstrating
progress in the progress of cleanup.
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EPA has endeavored, and will continue to endeavor, to explain to the public completely
and clearly  what we know about site-related health risks. Should the press or other
individuals harbor or promote misperceptions about the site, EPA can continue to provide
correct information but cannot guarantee that those perceptions will change.



It is important to note that EPA’s activities at the Del Amo Superfund Site would not be
necessary had pollution not been released into the ground historically from the Del Amo
Plant. And, certainly, EPA would not be expending the time, effort and costs to investigate
and develop cleanup actions for the Del Amo site if the potential for certain health threats
did not exist, either now or in the future. EPA therefore believes it would be misleading to
state that there are no actual or potential health threats associated with the Del Amo Site.
The issues posed by the site contaminants are serious and we would not label all concerns
about them as “misperceptions.”



That said, the comment is still well-taken in that sometimes perceptions of health threats
can develop which are not realistic. During the time that EPA’s Investigation is underway
but not yet complete, EPA lacks the data it needs to make final statements about site
contamination. As already stated, EPA will try to address misperceptions that may arise
during this period of time.



The Del Amo Superfund Site encompasses the areas where contamination has come to be
located. However, there are a vast majority of locations within the Superfund Site that
would not present a chemical exposure to persons at the ground surface. For example, in
some parts of the site there is groundwater contamination far underground but no soil
contamination between the groundwater and the ground surface. In these areas, so long as
the groundwater is not pumped to the surface and used, there is no health threat to
persons at the ground surface and routine surface activities are safe with respect to
Superfund contaminants (we point out that the safety of, and possible chemical exposures
from, ongoing industrial activities and practices are not part of EPA’s Superfund
investigations and are typically addressed by other laws and agencies such as the
Occupational Safety and Health Administration (OSHA)). This conclusion carries more
certainty because the groundwater portion of EPA’s investigation is largely complete
(additional investigation will be conducted to be able to design the groundwater remedial
action).



Also, based on the partial soils sampling done to date within the former Del Amo plant
property, EPA has not identified an unacceptable health threat to persons living or
working at the ground surface from Superfund contamination in soils. EPA has discovered
contamination in some soils at depth; however indoor air sampling has not shown that this
contamination has entered buildings. Because of the distribution of the contamination, the
commenter is most-likely correct that the vast majority of buildings within the Del Amo
Site are safe to occupy with respect to Superfund contaminants. EPA’s sampling is not
complete, however, and EPA may later discover sporadic locations where health threats
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from soils do exist. For this reason, it would be inappropriate for EPA to make the broad
conclusions called for by the first commenter. For specific information about the results of
existing sampling and plans for additional sampling, persons may contact the Del Amo
project manager at EPA.



Finally, we wish to note that it is not possible or practical for EPA to sample in every
location within the Del Amo Superfund Site, even at the conclusion of its investigation. For
this reason, EPA cannot and does not make parcel-by-parcel determinations of “clean” or
“not clean.” Our mandate under Superfund is to define the nature and extent of the Del
Amo contamination and develop cleanup actions as necessary to protect human health and
the environment; it is not to make parcel-specific evaluations of all properties within the
site. Thus, there will be some parcels with many samples, some with few samples, and some
with no samples at all, depending on the degree of characterization needed with respect to
the contamination released from the former Del Amo plant. Even on parcels we do sample,
we cannot eliminate the potential (which of course we try to minimize) that some
contamination could be missed by the sampling. On the other hand, we can and will always
tell a landowner or business owner what was found and what is known about
contamination on their property. Also, EPA can explain why it did not sample in certain
locations and why additional contamination may not be expected in those locations.



In conclusion, EPA does understand the issues raised in these comments and will endeavor
to provide the most accurate information within the framework of what we know. It is our
hope that our communications with the public will assist it in understanding the concerns
of EPA, as well as the types of health effects that are not likely to exist, in relation to the
Del Amo Site.



Comment Synopsis: 



Both the Clare F. Adams and The Harbor City/Harbor Gateway Chamber of Commerce requested
that EPA documents in the future correctly identify the properties in or near the site as being
either the City of Los Angeles or the County of Los Angeles with a mailing address of Torrance or
Gardena.



N21 EPA Response: 



EPA understands this comment to refer to the matter of the Montrose Superfund Site, in
particular, but also potentially the Del Amo Superfund Site, being referred to in EPA
documents as being within the City of Torrance. Technically, the commenters are correct
that the former Montrose plant, and in fact, the former Del Amo plant, are within the
Harbor Gateway, a narrow strip of the City of Los Angeles which provides it with a
jurisdictional pathway to the Los Angeles Harbor (under California law, cities must be
contiguous). Historically, during the operations of the former Montrose plant, it was
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referred to by Montrose as well as the City agencies regulating it as “the Torrance plant.”
Also, because the Montrose plant was much closer to Torrance than to Los Angeles
proper, the historical “Torrance” label continued to be used when EPA began
investigating the site and. placed it on the National Priorities List (the formal register of
Superfund sites).



Within the last few years, EPA has, in fact, endeavored and been largely successful in
being careful to refer to the Montrose and Del Amo Sites as being within Los Angeles,
near Torrance. We will continue to endeavor to make this clear in documents (both for
Montrose and Del Amo) that we produce today; however, because of the historical factors
discussed above, you may continue to find older documents which refer to the Montrose
Chemical Site as being in Torrance.



3M Corporation and Goodyear Tire and Rubber Company
EPA received written comments from 3M Corporation and Goodyear Tire and Rubber Company.
The comments received from each company were identical in that one issued a letter
incorporating the other’s comments by reference.



Upon review of these comments, EPA has determined that they are not pertinent to EPA’s
proposed plan and selection of alternatives for groundwater for the Joint Site. EPA finds that these
comments are focused on allocation of liability and/or responsibility among responsible parties,
and on establishing these companies’ position with respect to such matters. In making this
determination, EPA does not wish to minimize the concern these companies may have for these
issues, nor dismiss their positions. However, the remedial selection process (culminating in the
ROD) does not address or establish liability allocation, and hence such issues are not pertinent to
the selection of alternatives and this is not the proper forum for addressing them. Because these
comments are extensive, were EPA to address them here, it would fill this response summary with
lengthy discussion not related to, and distracting from, the matter at hand. As stated in the NCP,
EPA is only required to address pertinent comments in the response summary [40 C.F.R.
§300.430(f)(3)(C) and (F). Because the 3M and Goodyear comments are not relevant to the issue
of remedy selection, EPA has chosen not to address these comments here.
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3. Responses to Written Comments
Received From



Montrose Chemical Corporation of California



Preface by EPA: 
In this section, EPA summarizes its responses to written comments provided by the
Montrose Chemical Corporation of California (Montrose). To a large extent, the original
comments are cited verbatim for convenience. Where appropriate, responses are given both
within the body of a comment as an issue arises, and at the end of an overall comment.
Responses are provided first to the General Comments, 1 through 18. Responses are then
provided to the “exhibits” where more detailed comments are made by Montrose, in the
same order as the original comment document. The response format is the same as used in
the remainder of the response summary, except that, because the comments are largely
repeated verbatim, the Comment:  heading is generally omitted unless needed for clarity.
The commenter’s text is shown in normal text.



Many of the comments made by the commenter are not pertinent to groundwater or
groundwater remedy selection. Some of these have been identified in the course of EPA
responses, some have not. In most eases, because the comments pertain to the RI Report.
EPA has provided a response, even though such comments do not relate to the remedy
selection. This applies largely to comments applying to soils issues.



General Comments



General Comment 1. “Theoretical” Health Risk and Strong Institutional Controls on the 
West Coast Basin Favor Plume Containment Only.
A. Hypothetical Risk



EPA cites high risk factors for cancer and other heath symptoms associated with the theoretical
human consumption of contaminated groundwater as support for the proposed 700 gpm
groundwater extraction remedy. See generally Joint Groundwater Risk Assessment and
Supplement; Proposed Plan, p. 42. However, the risk data are misapplied by EPA for remedy
selection purposes because there is no actual human exposure to any chemicals of concern, and
none is expected, proposed or reasonably foreseeable. In short, there is no present or future
pathway for human consumption of the impacted groundwater, and reliance upon a hypothetical
risk as justification for EPA’s proposed remedy is both erroneous and inconsistent with the
National Contingency Plan. The current cancer and health risk relating to actual human
consumption of the affected groundwater is, by definition, zero because no groundwater pathways
exist (and none will be created).
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EPA purports to overcome this analytical obstacle by assuming hypothetical future well
installation and human consumption in the impacted area in order to justify a highly expensive
remedy. The risk reports, however, more persuasively support the proposition that existing legal
restrictions on regional groundwater for the Bellflower Sand and Gage Aquifers should be
maintained, and impacted zones should not used for potable water. Even after implementation of
EPA’s proposed 50-year, $30 million remedy, groundwater at and in the vicinity of the Joint Site
will not be used for drinking water because of naturally occurring contaminants and regional
sources of volatile organic compounds (“VOCs”) and petroleum constituents (e.g., benzene,
toluene, ethylbenzene, xylene, or “BTEX” compounds).



In short, EPA is justifying remediation of the Montrose monochlorobenzene (“MCB”) plume
based on the reduction of an exposure risk that will never actually exist. Yet at the same time,
EPA is willing (and correctly so) to allow benzene at the Del Amo Superfund Site (Del Amo Site)
to attenuate naturally over hundreds of years, even though the hypothetical risk associated with
that adjoining plume is many times greater (if based on “maximum contaminant levels” or
“MCLs”) than that associated with the MCB plume. The fact of the matter is that neither risk will
ever materialize and therefore should not be used as a basis for decisionmaking at either site.



N22 EPA Response: 



EPA disagrees with the commenter’s interpretations. The commenter is correct, as EPA has
stated in several places in the ROD and proposed plan, that persons are not currently
exposed to the contaminated water within the Joint Site. However, in this case, EPA would
be remiss to neglect to take action based solely on this fact. Both the NCP and CERCLA
require cleanup of groundwater resources when potential risk exists and when the
groundwater is designated as a potential source of drinking water. Also, the preamble to the
NCP, at Fed. Reg. 55 No. 46, p. 8733, states “It is EPA policy to consider the beneficial use
of the water and to protect against current and future exposures. Ground water is a
valuable resource and should be protected and restored if necessary and practicable.
Ground water that is not currently used may be a drinking water supply in the future.”
While we add the following extended discussion in response to the comment, we do not wish
the comment or the discussion to distract from the overriding fact that the NCP requires
restoration of groundwater at the Joint Site because the State of California has designated
the groundwater as a potential source of drinking water. 



Both the Joint Risk Assessment, and EPA’s Supplement to the Joint Risk Assessment made
it clear that the risk calculations reflect risks that would exist in the event someone did use
groundwater, rather than risks presently being incurred. However, it is appropriate to
calculate such hypothetical future risks in this situation and EPA would be remiss to fail to
do so. 



The fact that the actual contaminated groundwater within the Joint Site presently is not
being used for potable purposes is not tantamount to saying that the groundwater in the
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area of the Joint Site is in widespread disuse. To the contrary, there is groundwater use in
the area for a variety of purposes. The State of California classifies all water at the Joint
site as having potential potable beneficial use, and it is the intention of the State in making
this classification to protect this water both as a present as well as a future potential
resource. Moreover, it is at least in part because of the presence of the contamination itself
that more use presently is not being made of the groundwater within the Joint Site itself.



Pie contaminated Joint Site groundwater covers a very large area both laterally (covering
several square miles) and vertically (covering six hydrostratigraphic units to depths
exceeding 200 feet). The contaminated groundwater can continue to move, both laterally
and vertically. Over time, the contamination may reach wider areas outside those affected,
as well as deeper aquifers which are already much more-readily and regularly used for
drinking water. The deeper Silverado Aquifer, below the Lynwood Aquifer, has high
groundwater velocities and is widely used as a major source of drinking water within the
Los Angeles Basin. The contamination may reach wells that are presently used, as well as
wells that eventually may be installed and used, for potable water. As the overall area and
depth of affected groundwater increases, so does the chance that some groundwater will
be used within the area affected by contamination, either presently or in the future. The
ability to effect a cleanup of the contamination later in the future decreases as the extent of
the contamination becomes larger and deeper.



Additionally, while the tendency may be to focus solely on patterns of water use by
purveyors and major municipal supply systems, it also should be recognized that private
wells can be drilled and used. Such wells may not be drilled to the depths or in the manner
that commercial purveyors would install water production wells. It is true that, while there
are regulations that prohibit or require certain standards for individual well installations,
compliance with these regulations may vary. Again, the larger the distribution of
contamination from the Joint Site over time, the greater the possibility that the health of a
private well user may be jeopardized by private water use. Such water use could be
particularly pernicious because, unlike most major water purveyor systems which tend to
blend water from multiple locations, private well use is made from a well at a single
location. If the contaminant concentrations at that single location are high, the well user
could incur a very high health risk.



The commenter states that the existing risk is zero because no one is drinking the water.
While this is true in the most immediate sense, it is appropriate to consider what would
happen should the groundwater be used in the future, particularly in light of the potential
or groundwater use. The Joint Risk Assessment, as amended, showed that the risk from
use of the groundwater could be extremely high, and may exceed a 10-2 cancer risk and a
hazard index of ten thousand. These levels are on the order of ten thousand times more
risk than EPA typically considers acceptable at Superfund sites. It is not inconsistent with
the National Contingency Plan (NCP), as the commenter suggests, to consider the
potential
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for future risks. On the contrary, the NCP requires that EPA consider the potential for
future risks, and it is considered prudent and appropriate to take actions to prevent those
risks, especially if they are reasonably likely over a long period of time. A corollary to the
commenter’s suggestion would be that, until someone actually drinks the contaminated
water, little or no action is justified. Given the fact the groundwater contamination is
widespread, may continue to move, and lies in an area with extensive and increasing urban
population, EPA does not think this would be appropriate. EPA disagrees with the
commenter’s statement that there is no potential for future health risks from groundwater.



The commenter implies that existing laws will be sufficient to prohibit the use of
groundwater at the Joint Site in the future. EPA disagrees. While adjudication of
groundwater, which was designed to limit upland salt water intrusion into the
groundwater system, may limit groundwater use, it does not preclude it.



The commenter mentions that there are other sources of contamination (i.e. VOCs) near
Joint Site, and suggests that minimal action (containment only) should be taken for all of
the groundwater at the Joint Site because of the presence of these other sources. It is true
that there are sources of  contamination in groundwater in areas surrounding the Joint
Site. Primarily, these are under investigation and may be subject to cleanup actions under
the jurisdiction of environmental agencies of the State of California. The argument for
minimal action because of the presence of other neighboring contaminant sources is
circular in that all contaminant sources could make this argument, resulting in no action
among any of them. EPA does not accept the implication that remedial action at the Joint
Site should be performed only after remedial actions are completed at any neighboring
sites. The State of California will be taking actions in the areas surrounding the Joint Site
as the remedial action selected for this ROD is also being implemented. EPA will continue
to coordinate with the State on an ongoing basis with respect to these actions.



The comment implies that EPA is being more lenient with the benzene plume near the Del
Amo Site, allowing it to “naturally degrade for hundreds of years,” while at the same time
requiring that the chlorobenzene plume be actively cleaned up. In fact, the remedial action
in this ROD treats the chlorobenzene and benzene plumes consistently and without bias.



The comment does not reflect an understanding of the fact that the benzene plume being
“allowed to degrade” is inside the containment zone, whereas the majority of the
chlorobenzene plume is not. There are physical differences in the nature and extent the
benzene and chlorobenzene plumes. The benzene plume extends a relatively short distance
from its original NAPL sources, and does not extend outside the containment zone. The
chlorobenzene plume, on the other hand, extends more than 1.3 miles from the former
Montrose property in the MBFC Sand, and almost a mile in the Gage Aquifer, far outside
the containment zone. In addition to this, intrinsic biodegradation is more reliable as a
medial mechanism for benzene than for chlorobenzene. These are the reasons for the
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differences in the type of actions required for the benzene and chlorobenzene plumes,
which are explained in the body of the ROD. However, for benzene and chlorobenzene
plumes alike, (1) contamination within the containment zone is contained, and (2)
contamination outside the containment zone is reduced in concentrations to drinking
water standards.



As the commenter suggests, it is correct that, under this remedial action, the containment
zone will indefinitely contain water which would pose a health threat if it were used. The
containment zone cannot be cleaned to drinking water standards. However, this zone is
kept as small as possible; the large extent of the chlorobenzene plume that lies outside of
the containment zone will no longer pose such a potential risk at the conclusion of this
remedial action. Potential risks must be viewed not solely in terms of  contaminant
concentrations, but also in terms of the extent of the groundwater that is contaminated.



Finally, the commenter suggests that a remedial action imposing only containment of all of
the  contaminated groundwater, coupled with existing regulatory controls, should be
implemented, in lieu of the remedial action that was proposed by EPA. EPA notes that
applicable or relevant and appropriate requirements (ARARs) apply to all remedial
actions that EPA selects for the Joint Site. ARARs identified for this ROD require that the
in-situ concentrations of groundwater contaminants be reduced to at or below drinking
water standards. These ARARs apply to all joint Site groundwater other than that
groundwater for which the ARAR can be waived based on technical impracticability;
namely, inside the containment zone. The ARARs must be attained in a reasonable time
frame. The commenter’s proposal of indefinitely containing the overall groundwater
contamination at the joint Site, but not reducing its concentrations, would not meet these
ARARs and hence would not be consistent with the NCP nor the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). Hence, while EPA
believes the commenter’s proposed action would not adequately protect human health for
other reasons, it can be rejected initially simply on the grounds it does not meet the most
basic regulatory requirements.



B. Institutional Controls
In its reports, EPA appropriately acknowledges that legal controls have long existed regarding
water usage in the West Coast Basin, which includes the water-bearing zones in the vicinity of the
Joint Site. JGWFS Report, Section 2.3.4, at p. 2-102. West Coast Basin water rights were 
adjudicated over 35 years ago in 1962, and regional groundwater has since been managed by the
California Department of Water Resources (“CDW”) as the court-appointed “Watermaster.”
Persons who have no basin water rights are prohibited from extracting water. According to the
Deputy Watermaster, Mr. Chris Nagler, the adjudicated “maximum sustainable yield” for the
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water basin has consistently been 64,000 acre-feet per year. Telephone conference with Deputy
Watermaster, CDWR, Aug. 27, 1998.



Despite three decades of legal control over the resources of the West Coast Basin by the State of
California, which has already prohibited the construction of wells in the vicinity of the Joint Site,
EPA assumes that existing legal controls may be repealed or seriously weakened, thereby
allowing water users to install water supply wells in or around the Joint Site. Such a hypothesis is
extremely farfetched, particularly since the same concerns that led to the basin adjudication in the
1960s are only going to become more compelling with time. A repeal of the current legal
restrictions oil basin use would be tantamount to the abandonment of basin resources by the State
for water supply purposes. The basin would quickly be overused and degraded through seawater
intrusion. Telephone conference with  Deputy Watermaster, CDWR, Aug. 27, 1998.



N23 EPA Response:



EPA’s nonreliance on existing regulatory programs to be a component of the remedial
action for the Joint Site is not farfetched, and the rationale for EPA’s position is clearly
stated on pages 2-102 through 2-105 of the Joint Groundwater Feasibility Study
(JGWFS). EPA’s position is also clearly supported by the NCP, as discussed below.



Superfund regulations clearly state that, while Institutional controls should be considered
As means for supplementing a remedy, they should not be relied upon as the sole remedy.
The NCP, at  §300.430(a)(1)(iii)(D), states,



EPA expects to use Institutional controls such as water use and deed restrictions to supplement
engineering controls as appropriate for short- and long-term management to prevent or limit exposure to
hazardous substances, pollutants, or contaminants .. The use of institutional controls shall not substitute
for active response measures (e.g. treatment and/or containment of source material, restoration of
groundwaters to their beneficial uses) as the sole remedy unless such active measures are determined not
to be practicable, based on the balancing of trade-offs among alternatives that is conducted during the
selection of the remedy.



Similarly, EPA notes that the NCP preamble, at 55 Fed. Reg. No. 46, p.8706, notes that: 



“...Institutional controls may be used as a supplement to engineering controls over time but should not
substitute for active response measures as the sole remedy unless active response measures are not
practicable...”



EPA’s concerns about institutional controls also stem from the required duration any of the
alternatives developed in the JGWFS. Each alternative, including the preferred remedy,
would result in contamination remaining in the groundwater for periods on the order of 00
years or more. It is reasonable to assume that over this time frame the local demand for
groundwater could increase and the legal and administrative requirements for groundwater
withdrawals could change. The lengthy duration of the proposed remedy, including the
component of indefinite non-aqueous liquid (NAPL) containment, is
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too long to rely exclusively on the current legal and administrative groundwater
nanagement tools to protect human health over the long term.



As discussed in the JGWFS, the adjudication of the groundwater basin does not preclude
the installation of new wells in the vicinity of the Joint Site. In fact, the Water
Replenishment District of Southern California is currently evaluating the feasibility of
desalter wells, pumping at several thousands gallons per minute, in the Torrance area.



Those entities which do possess allocated West Coast Basin water rights are subject to strict
reporting requirements to prevent overuse, further decline in groundwater levels and seawater
intrusion. One of the inherent limitations in determining the maximum sustainable yield is
potential seawater intrusion. Reinjection is already used within the basin to maintain a hydrologic
barrier. The Water Replenishment District of Southern California also funds an “in lieu
replenishment” program that compensates holders of water rights if they agree to forego pumping
in certain years to maintain basin water levels through dry cycles. Accordingly, actual annual
pumping in the basin may be less than 64,000 acre-feet in order to preserve basin levels.



N24 EPA Response: 



In fact, the average extraction in the West Coast Basin in the last several years is
considerably less than the legal maximum basinwide withdrawals. Specifically, the average
is roughly 50,000 acre feet per year, or about 77 percent of the adjudicated extraction of
64,468 acre feet per year. As a result, more water can potentially be extracted from the
basin, including in the vicinity of the Joint Site. This additional extraction could cause
significant changes in hydraulic gradients and velocities of regional groundwater flow.



The Watermaster monitors the water levels carefully and will continue to do so indefinitely. Id.
CDWR regulations also prohibit installation of water supply wells in basin areas with
contamination. See JGWFS Report at p. 2-103.



Although annual water extractions may fluctuate to preserve basin resources, total annual yield in
the West Coast Basin has since 1965 remained steady. Telephone interview with Deputy
Watermaster, CDWR, Aug. 27, 1998. According to the Watermaster, even assuming seawater
intrusion could be managed, there is no anticipated increase in the adjudicated maximum
sustainable yield. Id.



EPA’s risk analysis suggests, however, that future water resource development in the West Coast
Basin will occur in a haphazard fashion, despite decades of carefully planned study of this water
supply. CDWR studies in fact indicate that the shallow groundwater in the basin cannot be
pumped in sufficient quantity to make extraction economical, and that the Gage Aquifer is not an
important source of groundwater production except in Gardena. See Planned Utilization of the
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Ground Water Basins of the Coastal Plain of Los Angeles County (CDWR, June 1961) (“CDWR
Study”). Any future water supply development is likely to occur in the vicinity of the Los Angeles
and Montebello forebay areas, where deep groundwater can be replenished by spreading water on
the surface of the ground, and at locations where it is convenient to pump water into the Silverado
Aquifer for temporary storage. Neither of these forebays is located near the Montrose Chemical
Superfund Site, and the Silverado Aquifer is not impacted by the Montrose Chemical Site.



CDWR also considers the first zone underlying the Montrose Chemical Site to be within an
aquiclude, which means that water cannot be economically extracted. Studies by CDWR in 1952,
1957 and 1958 refer to this zone as a “clay cap,” indicating its inability to transmit water. See
CDWR Study at p. 42. While a number of wells have been drilled into the Gage Aquifer in the
vicinity of Gardena, CDWR considers it “unimportant as a producing aquifer in other areas.” See
id. at p. 61. The Gage Aquifer “exhibits moderate to low permeability and therefore is of
secondary importance as a groundwater producer in the West Coast Basin.” See id. at p. 132. As
of 1961, “few wells extracting from this aquifer supply water for domestic and irrigation
purposes.” Id. Because municipal water has become available throughout the basin, and since
area agricultural usage has been diminished, it is reasonable to conclude that reliance upon the
Gage Aquifer has declined with time and will not, as EPA suggests, dramatically increase.



N25 EPA Response:
The response is divided into four major points: 
1. Once again, we point out that the preamble to the NCP, at Fed. Reg. 55 No. 46, p.8733,
states “It is EPA policy to consider the beneficial use of the water and to protect against
current and future exposures. Ground water is a valuable resource and should be
protected and restored if necessary and practicable. Ground water that is not currently
may be a drinking water supply in the future.” We also note that the State of California
classifies all water at the Joint Site as having potential potable beneficial use, it is the
intention of the State in making this classification to protect this water both as present as
well as a future potential resource.
2. The contamination in Joint Site groundwater, even if the remedial action selected by
his ROD is implemented, will remain to some extent on the order of 50 years to a century
containment zone, and for perhaps centuries inside the containment zone. As discussed, it
is appropriate to consider the potential for groundwater use, over a large plume, in the far
future as well as in the near term. (See earlier responses)
EPA does not discount that the authorities of the Watermaster as established in the
adjudication of the basin presently limit the use of groundwater at a lower withdrawal
rate, on a large-scale basis, than might otherwise exist. It is also likely that if water is used,
there is more potential for the use to occur in the Lynwood Aquifer than the Gage Aquifer,
and
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more potential for use of the Gage Aquifer than the MBFC Sand. (We again note,
however, that the State of California classifies all groundwater at the Joint Site as having
potential potable beneficial use.) Yet, the CDWR report quoted by the comment, as well as
the telephone conversation quote of the Deputy Water master stating that no increase in
sustainable yield is presently planned, represent contemporary findings of near-term water
use on a large scale. Such plans and statements cannot (and we would submit, are likely
not intended to) reflect water use centuries or more into the future.
3. Perhaps more importantly, the comment focuses primarily on increases in sustainable
yield of the entire adjudicated groundwater system, and/or certain aquifers within the
entire system. This overly large focus obscures a more critical consideration:  the
maximum sustainable yield of the system can stay the same, but the use of the water can be
redistributed. Accordingly, water within the Joint Site may come into use if extraction of
water is discontinued at other points within the adjudicated basin and moved within the
Joint Site. Such redistribution is not prohibited even under existing adjudication. This
could occur for a large variety of reasons, including but not limited to shifts in local water
needs within the basin, contamination in other locations, or depletion or overdraft of
groundwater in a localized area (as opposed to the entire basin as a whole discussed in the
comment).
4. EPA notes that, whether local or over the whole basin, the groundwater use at the
Joint Site would not have to increase by a large amount, when viewed from the standpoint
of the volume of water extracted basin-wide, for a significant health risk to occur. Future
groundwater use may be insignificant from the standpoint of the basin-wide CDWR
report, and the Water master may consider a small perturbation in use essentially to be
“stable” groundwater withdrawal. Yet, individual persons using such well water could face
a health risk considered unacceptable by EPA.



Of note, all current water supply wells are upgrading or removed (laterally and at depth) from the
Montrose Chemical Site and the impacted area. This is because wells have already been located
where aquifer conditions allow optimal yield. Having achieved maximum sustainable yield in the
West Coast Basin for the last several decades at current well locations, all of which are located
sufficiently far away from the Montrose Chemical Site and any impacted groundwater, it is highly
unlikely that new wells will be installed closer to the impacted area for “improved yield.”
Alternate locations of higher transmissivity exist elsewhere in the basin outside any zone of
influence.
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1 Provided the MCB, trichloroethylenene (“TSE”) and benzene plumes are contained, maximum
sustainable yields could be maintained indefinitely without any impact from the Joint Site. Thus,
EPA’s arguments of a potential future adjudication of higher yields and new water supply wells
around the impacted area are not well supported by the history and characteristics of the basin,
and the law already prohibits the fictional risk upon which EPA justifies its proposed remedy.



N26 EPA Response:



First, EPA states again that permanent containment of the groundwater is not an option
which is consistent with the NCP or CERCLA. These require that ARARs be attained in a
reasonable time frame; permanent containment of the groundwater would not achieve this
objective.



Future adjudication to allow for higher overall yields, when considering remedial action
time frames on the order of centuries, is possible regardless of historical trends that may
exist. Again, EPA disagrees with the commenter’s implication that water use patters over
centuries into the future can be reliably predicted and reliably based on shorter-term
historical patterns.



That point aside, focusing on “higher yield” from a basin-standpoint obscures the concern
of  redistribution (e.g., consolidation) of water rights and pumping patterns. EPA does not
state in the JGWFS nor in the proposed plan that new wells would be installed closer to
the affected area specifically for the purpose of “Improved yield.” See response to the last
comment, with respect to water use redistribution.



The comment implies that it should be acceptable to leave the groundwater at the Joint
Site contained but permanently contaminated so long as there are other locations where
wells can be placed to obtain “optimum yield.” This again ignores how the water rights
and pumping  patterns may change in the future. Optimum efficiency for water use is not
based, solely on the yield of a well, but also depends on where the water needs are, the
costs of conveying the water from the wells to the point of need, and the degree of use of
the water already in the areas being considered for pumping. All of these factors may
change over time as water resources become more scarce and population and demographic
patterns change. EPA disagrees with the commenter that wells are presently placed in the
only optimum locations for water withdrawal, and that no future redistribution of wells is



1 EPA’s hypothetical risk analysis ignores the basic reality that water supply purveyors have made significant investments in infrastructure to enable
groundwater extraction from the West Coast Basin. There is no indication that such purveyors will abandon these investments and move wells
within the affected zone in the vicinity of the Montrose Chemical Site. Because groundwater resources in Southern California in general (and
certainly in the West Coast Basin) are utilized to sustainable capacity, the locations of further well development, if any, are likely to be located new
points where imported groundwater is used to replenish the deeper aquifers. Such replenishment can occur at the Los Angeles and Montebello
forebays, which are several miles from the site, or may occur at deep well injection points in the Silverado Aquifer, which is not a resource affected
by the Montrose Chemical Site.
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possible. Regardless, EPA does not agree that it is appropriate to allow the entire affected
resource to remain permanently compromised simply because there are other well
locations where more yield may be possible, if this is even the case.



Nonetheless, as stated in the last response, it may not require a large increase in the use of
the groundwater within the Joint Site to create a large health risk.



Since it is inconceivable that the State and those who possess water rights would abandon basin
resources, existing legal controls represent the most certain of available long-term institutional
protections, irrespective of EPA’s conclusion that such controls are irrelevant for purposes of
remedy selection. See JGWFS Report, at p. 2-102. Accordingly, EPA’s risk assessment hypothesis
that California may (1) repeal or seriously weaken current legal restrictions on the West Coast
Basin over the next century, (2) degrade basin resources by allowing accedence of the maximum
sustainable yield, and (3) allow potential human consumption of impacted water through the
movement of extraction points considerably closer to the Joint Site, completely lacks foundation
and is contrary to well-established basin practices. EPA’s conclusion that only plume reduction
and an aggressive 700 gpm (or higher) system can protect the basin over the next century is
incorrect. In short, the basin’s yield can be maintained indefinitely and safely through plume
containment.



N27 EPA Response:



See the collective responses presented above to this general comment.



Montrose-Related Groundwater Contamination Presents No Significant Increased Human
Health or Environmental Risk.



Chemicals of concern associated with the Montrose Chemical Site have not contaminated
drinking water wells, and none is threatened now or in the foreseeable future. All domestic,
commercial and industrial water in the Torrance, California area is supplied by water purveyors
who obtain water from outside of the impacted area. Municipal water standards prevent water
purveyors from delivering water that exceeds state drinking water standards (i.e., “maximum
concentration limits” or “MCL”).



Despite the absence of any significant human health risk, EPA is proposing a “subregional”
groundwater remedy for the Montrose Chemical Site, effectively creating at considerable expense
an island of cleaner groundwater within an area of regional groundwater contamination that will
not be remediated for hundreds of years, if ever. As shown in Figure 2-14 of the JGWFS Report,
contamination appears to originate from at least the following ten industrial facilities, all of which
are located within 1.5 miles of the Montrose Chemical Site.
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1. McDonnell Douglas (VOCs) 6. ILM (VOCs)



2. Jones Chemical (benzene and VOCs) 7. Mobil refinery (BTEX)



3. Landfills (BTEX and VOCs) 8. Armco (BTEX and VOC)



4. Golden Eagle Refinery (BTEX and VOCs) 9. Pipelines to the south (BTEX)



5. Allied Signal (benzene and VOCs) 10. Azko (toluene)
For Del Amo, EPA is proposing natural attenuation of dissolved phase benzene and LNAPL



2over the next several hundred years. Given the numerous, disparate sources, the wide-spread
presence of LNAPL and DNAPL in the regional groundwater, the inability to remediate many of
the sources, and the interconnection or interrelationship of the regional groundwater contaminant
plumes, there is no reason why the subregional MCB groundwater plume in the Torrance area
(above the Silverado Aquifer) should be restored to drinking water standards within 50 years.
Imposing such standards on only a subset of the region would produce no meaningful human
health risk reduction or other environmental benefit, and thus could never be cost-effective.



N28 EPA Response:
Much of the above comment is addressed in earlier responses and the reader is referred to
earlier comments on water use and risk.
EPA disagrees that no wells could be affected in the future for reasons previously discussed.
EPA disagrees that the potential health risk from future exposure to contaminants should
be ignored for reasons previously discussed.
The comment states that water purveyors are prevented from serving water above MCLs.
The existence of the MCL requirement is not an acceptable argument for allowing the
continued, compromise of the groundwater resource. Such an argument is tantamount to
placing the liability and responsibility for groundwater contamination on water purveyors,
who must either clean the groundwater themselves before serving it, or continually find
sources of groundwater that are not contaminated and are becoming increasingly scarce.
CERCLA placed the responsibility for such actions on the parties who released the
contamination into the groundwater.
Once again, EPA is aware of the other source of contamination (i.e. VOCs) near and
surrounding the Joint Site. Primarily, these are under investigation and may be subject to
cleanup actions under the jurisdiction of environmental agencies of the State of California.
See earlier comment response regarding VOC sources). The remedial action selected by
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this ROD has considered these other sources and directs the means by which their influence
on the remedial action for the Joint Site be minimized.



EPA does not agree with the statement that cleanup within the Joint Site (the “subregion”
identified by the comment) provides no benefit and no reduction of risk unless the entire
“region” is cleaned with it. The comment is not clear as to how it envisions “the region.”
EPA would strongly disagree with the implication that any and all groundwater
contamination within the Los Angeles groundwater basin, or some such extensive area, be
subject to cleanup before any cleanup of the Joint Site would have a benefit. The Joint Site
is quite large (several square miles) and so, when it is cleaned, will not represent an
insignificant island in a sea of contamination. The remedial action selected by this ROD will
create a large volume of groundwater that will no longer pose a health threat if used and
hence, would be usable as a resource. The greater region will be subject to investigations
and cleanup actions taken by the State of California and/or EPA, while the remedial action
selected by this ROD is implemented. However, benefits from the remedial, action for the
Joint Site will accrue independent of such actions.



The commenter mentions the fact that benzene NAPL at the former Del Amo plant
property (along with high concentrations of dissolved benzene) will remain indefinitely
under the remedial action. It is also true that chlorobenzene NAPL and high concentrations
of chlorobenzene near the NAPL at the Montrose property will remain indefinitely. We
again note that this ROD addresses the benzene and chlorobenzene plumes consistently and
without technical bias; moreover, the ROD does not address the sites (e.g. Montrose
Chemical, and Del Amo) individually with respect to remedial actions, as implied in this
comment.



The presence of the containment zone does not imply that there would be no benefit to
eliminating the extensive chlorobenzene plume that extends 1.3 miles from the former
Montrose plant. To the contrary, this significant portion of groundwater would no longer
pose a health threat and would be usable as a resource. The commenter also implies that
cleanup of the chlorobenzene plume within 50 years is too aggressive given the fact that the
containment zone will remain indefinitely. EPA  disagrees with this assertion. The
environmental benefits accrue for the area being cleaned; from this standpoint, the sooner
drinking water standards are achieved in that area, the better. From any reasonable
perspective, fifty years is quite a long time and does not represent a highly aggressive
cleanup approach for groundwater in this case. This is also true when viewed in terms of a
aquifer flushing rates. See later comment responses also which address this point.
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General Comment 3. EPA Has Not Adhered to Its 1997 Natural Attenuation Policy
and JGWFS Conclusions Regarding the Benefits of Field Studies.
EPA states that it considers the commingled groundwater plume underlying both the Del Amo
and Montrose Chemical Sites to be “a single technical problem,” but it has evaluated natural
attenuation seriously at only one site— the Del Amo Site. There, EPA proposes that dissolved
phase benzene in the groundwater be allowed to attenuate naturally for centuries. As to the
immediately adjacent Montrose Chemical Site, however, EPA proposes a 50-year cleanup, even
though the Del Amo situation will continue to exist. In so doing, EPA has failed to comply with
its own Interim Final Policy entitled, “Use of Monitored Natural Attenuation at Superfund, RCRA
Corrective Action, and Underground Storage Tank Sites”, 62 Fed. Reg. 64588-01 (Dec. 8, 1997),
and the guidelines set forth for further field study as articulated in the JGWS Report, Section
2.2.5.1.



Although EPA has acknowledged in the JGWFS Report that bioattenuation of the MCB plume is
indeed possible, albeit imperfectly understood, it has refrained from further assessment and has
actively discouraged any additional investigation recommended by Montrose. EPA’s 1997 policy
on natural attenuation requires technical analyses that have not been performed in their entirety at
the Montrose Chemical Site. In fact, the agency criticized Montrose sharply for seeking to
undertake such an evaluation.
3 EPA’s objection to further investigation in anticipation of final remedy selection is inconsistent
with its conclusion that the mechanisnis of MCB biodegradation are “only partially understood,
and are supported by a relative paucity of laboratory studies, and are even less-well understood
under in-situ (field) conditions.” JGWFS Report, Section 2.2.5.3 at p. 2-85. EPA fails to follow
through with its own conclusion that only additional field studies could conclusively resolve the
issue of MCB natural attenuation. See JGWFS Report, pp. 2-85 to 2-88.



Under EPA’s policy, natural attenuation may very well be an appropriate remedy for soil or 
groundwater contamination, whether implemented as a stand-alone remedy or in conjunction with
other remediation measures. Indeed, EPA has emphasized repeatedly that its interest lies in the
“certainty” of the selected groundwater program. Yet it ignores the benefit of a full evaluation of
natural attenuation which, being a natural phenomena, only increases the certainty that an
effective remedy can be implemented. The natural attenuation policy sets forth nine criteria,4 few



3 In a September 10, 1997 letter to Montrose, EPA states that Montrose’s various proposals for a study of intrinsic
biodegradation of MCB “were not requested or sanctioned by EPA,” chastising “Montrose’s Intentions and timing for
conducting these studies” and finding it “unlikely that Montrose was suddenly stricken with a desire to run an academic
study on MCB intrinsic biodegradation.” See Letter from J. Dhont, dated Sept. 10, 1997, pp. 1-2. 



4 According to EPA policy, the following natural attenuation criteria should be evaluated by EPA and compared to other
remediation methods. 
1. Whether the contaminants present in soil or groundwater can be effectively remediated by natural attenuation processes.
2. Whether the resulting transformation products present a greater risk than do the parent contaminants.
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of which have been given serious consideration by EPA for the MCB plume before proposing a $30
million, 50-year groundwater remedy that may mobilize DNAPL and benzene, and exacerbate the
lateral and vertical extent of contamination.



In the JGWFS Report, EPA outlines three factors that may shed sufficient fight on the extent of
intrinsic biodegradation to avoid heavy investment in field studies. The relevant factors to consider
are “(1) observational characteristics (e.g., spatial characteristics of the plume), (2)
geochemical/microbial indicators, and (3) an understanding of degradation mechanisms for a given
contaminant.” JGWFS Report, Section 2.2.5.1. In the event insufficient information is available to
assess these factors, as here, “then direct field measurements of the biodegradation rate must be solely
relied upon, and a much higher level of certainty must be achieved with such measurements before it
can be reasonably concluded that significant (i.e., measurable) biodegradation of a contaminant is
occurring.” Id. at p. 2-82 and 2-83.



While plainly recognizing the merit and appropriateness of field studies for biodegradation at the
Montrose Chemical Site, EPA rejects such an evaluation and is otherwise highly critical of efforts to
undertake such field work. EPA’s position is arbitrary and potentially excludes from consideration a
much more efficient and cost-effective remedy (or partial remedy) for the Montrose Chemical Site.
EPA acknowledges that existing published laboratory data suggest that MCB is biodegradable and
such studies “indicate the need for further assessment.” JGWFS Report, Section 2.2.5.3, at p. 2-86.
Montrose has advised EPA that it is prepared to conduct such field studies, and it has even funded a
preliminary study.



A recently completed 1997 Zeneca preliminary study of the MCB plume indicates that conditions are
favorable in the MCB plume for biodegradation. In September 1997, EPA criticized this study as
self-serving, despite the absence of any site-specific, independent analysis. More importantly, EPA has
been supportive of no further analysis in advance of issuing a Record of Decision. EPA has declined
repeated requests to participate in Montrose’s studies or otherwise facilitate the design of future
studies. Notwithstanding EPA’s non-compliance with its own policy and disinterest in natural
attenuation studies at this site, Montrose will continue to move forward in conducting a MCB field
study consistent with the principles outlined in the 1997 EPA policy and 1998 JGWFS Report. Until
this study is completed, EPA’s remedy for the MCB plume discussed in the Proposed Plan is
premature.



3. The nature and distribution of sources of contamination and whether these sources have been adequately controlled.
4. Whether the plume is relatively stable or is still migrating and the potential for environmental conditions change 



overtime.
5. The impact of existing and proposed active remediation measures upon the monitored natural attenuation component of



the remedy.
6. Whether drinking water supplies, other groundwaters, surface waters, ecosystems, sediments, air, or other 



environmental resources could be adversely Impacted as a consequence of selecting monitored natural attenuation
7. Whether the estimated time frame for remediation is reasonable compared to time frames required for other more 



active methods.
8. Current and projected demand for the affected aquifer over the time period that the remedy will remain in effect.
9. Whether reliable site-specific vehicles for implementing institutional controls (i.e., zoning ordinances) are available.
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N29 EPA Response:



At the outset, EPA notes that the commenter (Montrose Chemical Corporation of
California) recently chose to initiate independent long-term field studies of intrinsic
Biodegradation of monochlorobenzene, after more than 14 years of remedial investigations
during which Montrose did not perform or suggest such studies, and indeed even after the
original date planned for completion of the JGWFS. Montrose provided EPA no
supportable objective for performing such studies. EPA strongly disagrees with the
Montrose’s timing for such studies. For the reasons presented throughout this response, and
in Section 7.3, 11.1, and Appendix B of this ROD, EPA believes that (1) such studies will not
provide information of sufficient certainty to alter remedial decisionmaking, and that (2)
delaying the remedial selection on groundwater to allow Montrose to perform such studies is
unwarranted, inappropriate, and would unnecessarily threaten human health and the
enviroment.



The commenter makes a very large number of points in this comment. EPA has considered
comment and will attempt to summarize its response in a reasonably complete yet concise
manner. To do so requires the visitation of numerous points and some extended discussion,
however. EPA addresses these generally in the order in which they were made within the
comment. EPA also notes that EPA addresses many of the issues raised in the comment in
Section 11.1 and in Appendix B of the Decision Summary of the ROD.



We start with a substantive semantic clarification. Without making a distinction, the
cormmenter uses the term “natural attenuation” in two different ways, as: 1) the process by
which contaminants in the ground are metabolized by bacteria intrinsic to the ground, and
2) a remedial action that relies on this and related processes to achieve remedial action
objectives. There is a critical difference between these, and they should not be confused, as
we shall discuss. The possibility or presence of the processes associated with natural
attenuation, does not necessarily imply that natural attenuation can be relied upon as a
remedial action.



For clarity, we note that, as was discussed in the Decision Summary, In this ROD EPA uses
the term intrinsic biodegradation in lieu of natural attenuation (See Decision Summary
Section 7.3). Intrinsic biodegradation is a specific form of natural attenuation, and refers to
the degradation of a compound through microbial metabolism of innate organisms.
However, the terms “monitored natural attenuation” and “monitored intrinsic
biodegradation” are consistent with respect to EPA’s policy, Use of Monitored Natural
Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites (EPA
OSWER Directive 9200.4-17, December 1997), which is the policy referred to by the
commenter in its Federal Register citation.



In the case of the Joint Site, potential remedial actions not relying on monitored natural
attenuation (intrinsic biodegradation) require an active means, generally extracting and
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treating groundwater, to effect containment or reduction of concentrations of groundwater,
relying on monitored natural attenuation is, in general, less expensive than active hydraulic
extraction. However, typically EPA relies on natural attenuation in a remedial selection
context only when it can be relied upon with sufficient certainty to attain remedial.
Objectives, and when it can be reliably monitored.



Contrary to the characterization in the commenter’s comment, EPA’s approach to the
Joint Site groundwater as a “single technical problem” did not address the Joint Site
underwater in terms of the Montrose Chemical Site versus the Del Amo Site. Rather, it
divided the distribution of contamination in Joint Site groundwater into areas called
“plumes,” based on the physical and chemical characteristics of the contaminants in
groundwater. The commenter’s site-based distinctions are not logically congruent with this
approach. For instance, the commenter states that “EPA proposes that the dissolved phase
benzene be allowed to attenuate for centuries.” Implying that EPA’s remedy does not
include active measures to address dissolved phase benzene. This is, however, not correct.
EPA’s remedial action relies on intrinsic biodegradation only with respect to dissolved
benzene that is outside the chlorobenzene plume. There is benzene inside the chlorobenzene,
plume for which EPA does not rely on intrinsic biodegradation, because degradation does
not appear to be a reliable remedial mechanism for that benzene and because that benzene’s
extent is so large. There is a sound technical basis for these distinctions; and they are not
based on one site versus the other.



Along similar lines, the commenter states that “ ...EPA proposes a 50-year cleanup
(presumably referring to the Montrose Chemical Site] even though the Del Amo situation
will continue to persist.” However, what will “persist” is not “the Del Amo, situation” but
the containment zone, within which groundwater contaminants will be contained rather
than restored to drinking water standards. This zone contains extensive NAPL and highly,
contaminated groundwater not only at the Del Amo, Site but also at the Montrose Chemical
Site. EPA used consistent and technically based principles to define the containment zone,
the benzene plume, and the chlorobenzene plume. The chemical and physical nature of the
NAPL and contamination at both sites was considered in the analysis. The reason that the
chlorobenzene plume outside the containment zone is subject to a remedial action that is
more expensive than that for the benzene plume inside the containment zone is that (1) the
chlorobenzene has contaminated a far greater extent of groundwater, (2) it does not exhibit
it signs of intrinsic biodegradation sufficient to rely on for remedial selection purposes, (3) it
does not appear to be stable, and perhaps most-importantly, (4) it is not near NAPL, does
not provide the basis for a technical impracticability waiver to ARARs, and therefore is
reasonably subject to cleanup to drinking water standards as required by ARARs.
EPA did consider intrinsic biodegradation, and the potential for relying upon it as a
component of the selected remedial action, for both the benzene and chlorobenzene plumes.
The commenter’s statement therefore, that “EPA considered natural attenuation seriously











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-18



Montrose Chemical and Del Amo Superfund Sites March 1999



at only one site-the Del Amo Site” is not accurate. See Sections 7.3, 11.1, and Appendix B of
the Decision Summary of the ROD. Contrary to the statements in the comment, the
1997 natural attenuation guidelines cited by the comment do not suggest that EPA perform
the, same degree of field investigation or Intrinsic biodegradation in all cases. EPA’s
selection of a remedial action for the chlorobenzene plume other than monitored natural
attenuation (in this, case, intrinsic biodegradation) does conform to established policies for
remedy selection.



While EPA properly considered intrinsic biodegradation in all portions of the Joint Site, itis
true that field studies of intrinsic biodegradation in the chloorobenzene plume were not
performed to the same degree as in the benzene plume (this is discussed in detail in
Appendix B of the Decision Summary of the ROD). However, there was a sound technical
basis for this difference. EPA has not found that additional field study of intrinsic
biodegradation of chlorobenzene at the Joint Site could not be performed, or could not
provide any useful information. Rather, EPA found that such additional study could not
reasonably provide measurements of the field rate of intrinsic biodegradation of
chlorobenzene with sufficient certainty to rely upon it as the remedial action for the
chlorobenzene plume. Hence, regardless of wether additional studies were performed, there
was a very low likelihood that results could be generated with sufficient confidence to alter a
remedial selection decision at this time.



Simply, intrinsic biodegradation of chlorobenzene is not relied upon as part of the remedial
action for the chlorobenzene plume because its reliable presence to a degree sufficient to
meet. remedial objectives is not supported by the state of the chlorobenzene plume, the state,
of knowledge on chlorobenzene biodegradation and the possible outcomes and degrees of
certainty of any additional studies of chlorobenzene degradation. Therefore, EPA found that
delaying the remedial selection decision to conduct such studies would not be protective of
human health or the environment.



In contrast to chlorobenzene, intrinsic biodegradation of benzene is relied upon as part of he
remedial action for the benzene plume because its reliable presence, sufficient to meet
remedial objectives, is supported by several independent lines of evidence, including the
plate of the benzene plume, knowledge on benzene biodegradation, and site data.



Critical points in EPA’s analysis of intrinsic biodegradation potential in the chlorobenzene
plume included, but were not limited to, the following:



1) “The state of the chlorobenzene plume, especially the fact that the plume has been able
to expand to its large lateral and vertical size, is not supportive of the presence of
significant and dependable intrinsic biodegradation. The plume extends more than 1.3
miles downgradient and 1000 feet cross-gradient in the MBFC Sand. Chlorobenzene
has moved through six hydrostratigraphic units to a depth of many hundreds of feet,
and is currently found in the Lynnwood Aquifer, a drinking water aquifer.
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Concentration gradients are not tight; in fact, the change in concentration with
distance is gradual over large portions of the plume. This plume does not resemble
typical cases of tight, naturally contained plumes in which intrinsic biodegradation is
relied upon as a remedial alternative. These conditions are not indicative of reliable
intrinsic biodegradation.



(2) Because of its size and depth, and its presence at higher concentrations in
hydrostratigraphic units of greater transmissivity, greater risks are associated with
continued movement of the chlorobenzene plume. Remedial actions for the
chlorobenzene plume therefore require greater chances of success to ensure that these
risks are mitigated. Because of these multiple factors indicating the lack of reliable
intrinsic biodegradation, great certainty as to the occurrence and rates of intrinsic
biodegradation would be necessary to warrant even considering reliance upon it in a
remedial action, other than as a “bonus”to move any selected remedial action faster.



(3) The mechanisms by which chlorobenzene can be degraded in groundwater, while
outlined in theory, are only partially understood, are supported by a relative paucity of
laboratory studies, and are even less understood in field conditions. The evidence for
biodegradability of chlorobenzene in the laboratory is more conclusive for aerobic
degradation than for anaerobic degradation. Yet, the conditions in the MBFC Sand
and Gage Aquifer, where chlorobenzene has traveled the farthest, are most-likely
anaerobic. In general, laboratory studies that have reported anaerobic biodegradation
are few and are matched by other laboratory studies that report no biodegradation of
chlorobenzene under anaerobic conditions.



(4) While studies could be designed to provide an estimate of the rate of intrinsic
biodegradation of chlorobenzene in the Joint Site groundwater, the methods for
performing such studies on plumes with the characteristics of the chlorobenzene plume
are not yet developed to the point where a significant degree of certainty can be
attained with the results. This is true at the same time that, as discussed above, the
degree of certainty in such results necessary to rely on intrinsic biodegradation would
have to be high and the coverage extensive. Such studies also require long periods of
time to conduct when done properly.



(5) Due to a variety of characteristics of the chlorobenzene plume, including but not limited
its size and heterogeneity, it would be exceedingly difficult to correlate differences in
concentration within the plume with actual loss of MCB mass due to intrinsic
biodegradation. It is unlikely that a study could be performed that would permit
sufficient certainty of a chlorobenzene intrinsic biodegradation rate to form a
dependable basis for selecting one remedial alternative over another.
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The comment states that EPA has “sharply criticized” the commenter, Montrose Chemical
Corporation (Montrose), for seeking to undertake an evaluation of biodegradation of
chlorobenzene. In fact, EPA has not discouraged the commenter from doing any such
investigative work at the Joint Site. The statements In EPA’s letter to Montrose that were
cited by the comment were to clarify (1) that the matter of biodegradation of chlorobenzene
had been addressed, (2) the reasons that field studies proposed by Montrose were unlikely to
produce data of sufficient certainty to alter remedy selection and/or justify delaying the
selection of the remedy, (3) that such studies were likely to take years, and (4) that Montrose
was initiating such long-term studies at an inappropriate time, within months of the
anticipated ROD, after 14 years of investigations, during which Montrose did not suggest
such studies EPA objected to Montrose’s method, timing, and intended objectives for
performing its biodegradation studies, not with the notion of such studies in abstract.



The comment states that “EPA fails to follow through with its own conclusion that only
addtional field studies could conclusively resolve the issue of MCB [monochlorobenzene]
natural attenuation.” The commenter takes EPA’s statement out of context. It is true that
because the chlorobenzene plume is so large and shows no other evidence of being contained
by intrinsic biodegradation, only laboratory and field studies of considerable certainty could
potentially provide a basis for relying on intrinsic biodegradation of chlorobenzene as a
remedial mechanism in this case. However, EPA did not imply that performance of such
studies should be done prior to remedial selection, particularly when for numerous reasons it
did not appear that such studies would be able to produce results with the requisite level of
certainty to make intrinsic biodegradation of chlorobenzene a reliable remedial mechanism.



In a similar vein, the commenter references three factors that EPA mentioned that can be
considered, in addition to investment in Held studies, to justify the extent of intrinsic
biodegradation. EPA referred to these as independent factors. EPA’s reason for discussing
these factors was to establish why intensive field studies of very high certainty would be
needed to indicate intrinsic biodegradation of the chlorobenzene plume, when less certain
field studies could be relied upon for the benzene plume (outside the chlorobenzene plume).
Again, EPA did not intend to imply, as the comment suggests, that additional studies of all
such factors be performed for the chlorobenzene plume. The fact that the chlorobenzene
plume is extremely large and deep, and exhibits flat concentration gradients, is in fact
already studied and established, runs counter to the assertion that reliable intrinsic
biodegradation of chlorobenzene is occurring, and suggests that, were field studies to be
performed, extremely high certainty would have to be achieved to make the results reliable
for remedial selection purposes.



EPA disagrees with the commenter’s statement that natural attenuation is an appropriate
remedy for the chlorobenzene plume. EPA also disagrees with the commenter’s statement
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that EPA’s remedy may mobilize DNAPL; the remedial selection process has considered this
potential and the remedial action will be designed to address this concern.



The commenter states that Zeneca (Montrose Chemical Corporation’s Parent Company),
has completed a 1997 study showing that conditions are favorable for intrinsic
biodegradation of chlorobenzene at the Joint Site. EPA disagrees that this study supported
such a conclusion and provided extensive reasons for this position in a letter to Montrose
dated September 10, 1997, which is in the administrative record. In fact, the Zeneca study
was highly preliminary and relied almost entirely on laboratory microcosm studies. Its brief
assessment of the Joint Site is unreliable because, in addition to other reasons, it relied upon
dissolved oxygen data that are not likely representative of actual field conditions. EPA found
numerous unsupported and over-extended conclusions in the Zeneca study (also discussed in
EPA’s September 10, 1997 letter to Montrose). EPA also disagrees with the commenter that
there is a compelling reason to delay remedy selection to wait for the commenter’s
independent study of intrinsic biodegradation of chlorobenzene. To the extent that intrinsic
biodegradation occurs, it will assist the remedial action selected by the ROD in that remedial
goals will be met sooner. EPA welcomes any reliable and fully supportable results from
Montrose’s future studies of intrinsic biodegradation.



General Comment 4. Adoption of Technical Impracticability (“TT”) Waiver Zone Is Fully
Justified.
As provided by 40 C.F.R. Section 300.430(f)(1)(ii)(C)(3), compliance with applicable or relevant and
appropriate requirements (“ARARs”) may be waived where such compliance is “technically
impracticable.” With respect to the known DNAPL zone underlying the Montrose Chemical Site,
such a condition of technical impracticability plainly exists for affected areas in the upper Bellflower
Aquitard and portions of the underlying Bellflower and Gage Aquifer.



Cleanup of the upper Bellflower Aquitard is not practicable because its low hydraulic conductivity,
heterogeneous sediments and co-location with the DNAPL and LNAPL zones. Therefore, the upper
Bellflower Aquitard is properly included entirely within the “TI waiver zone” planned for the
DNAPL-impacted area. As a general proposition, EPA’s decision to issue a TI waiver for
contaminant-specific drinking water standards in the DNAPL zone at the Montrose Chemical Site is
sound. However, a 700 gpm dissolved phase extraction remedy threatens to undermine the TI waiver
zone by mobilizing DNAPL vertically, increasing the long-term risk to deeper drinking water units,
such as the Silverado Aquifer.



N30 EPA Response:



When, properly implemented, the 700-gpm-extraction remedy will not increase the long- term
risk to deeper drinking water units by mobilizing DNAPL vertically. The JGWFS performed
a full analysis of this issue, and was supported by an extensive groundwater modeling effort.
All modeled scenarios, and hence all remedial alternatives, were designed
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from the beginning based on ensuring that NAPL was not mobilized. The JGWFS showed that
it is feasable to prevevnt lateral and vertical adverse DNAPL movement under any of the
alternatives, including Alternative 4, which has the 700-gpm extraction rate.



The 700-gpm system is specifically not highly aggressive due in part to concern for the issue
raised by the commenter. In other words, EPA has already adjusted the pump rates of all
pumping rates considered downward to protect against the movement of NAPL. When viewed
in terms of aquifer pore volume flushing rates, neither 700 nor 1400 gpm is highly aggressive.
In fact, cleanup of the chlorobenzene plume could have safely been accomplished at a much
higher pump rates if the NAPL were not present. 



General Comment 5. EPA’s “Preferred” 700 Gallon Per Minute Groundwater Treatment
System Could Mobilize DNAPL at the Montrose Chemical Site.



EPA has selected the 700 gpm. system as the “preferred” remedial program because of its
reportedly limited incremental cost and early-year plume reduction potential, which the agency
argues increases the “certainty” of the overall program. This analysis, however, improperly fails to
consider the increased risk and uncertainty associated with any pumping scenario that is greater
than a containment-only strategy (e.g., 190 gpm).



It is undisputed that the establishment and containment of a DNAPL containment zone is required
to minimize the potential for future release of groundwater containing high concentrations of
dissolved phase contaminants into the regional groundwater system. Hence, any operation that
increases the difficulty of DNAPL containment (either horizontally or vertically) creates higher
risk and uncertainty for the entire program. The higher the pumping rate, the higher the
probability of DNAPL migration, and therefore the higher the risk that the overall program will
ultimately fail to met expectations. Hydrogeologically, the 190 gpm dissolved phase containment
scenario provides the least hydrological stress on the DNAPL zone, thus affording the highest
certainty of successful DNAPL containment, while at the same time halting migration of the
dissolved phase MCB plume.



Reinjection of treated effluent is also required at the Montrose Chemical Site to (1) prevent
increasing the downward hydraulic gradient; (2) minimize the increase in the horizontal hydraulic
gradient; and (3) achieve minimal drawdown in the DNAPL impacted area. Although the steady
state model simulations suggest that it would be theoretically possible to minimize these hydraulic
effects, achieving the required hydraulic balance to prevent uncontrolled DNAPL migration into
more sensitive deeper units would be extremely difficult to achieve at the 700 or 1400 gpm rates.
Nearly 100 percent of the DNAPL is located within the TI waiver zone. Uncontrolled downward
migration of DNAPL could therefore exacerbate the long-term impact to the deeper
hydrogeologic units, especially the Gage and Lynwood Aquifers. The 190 gpm system offers the
least risk to uncontrolled migration.
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The 190 gpm containment scenario also improves the level of certainty with respect to para
chlorobenzene sulfonic acid (“p-CBSN”). All available scientific evidence indicates that this
chemical is non-toxic. However, until EPA concludes that p-CBSA is not a chemical of concern
(a decision that the agency should no longer defer), it is undesirable to require the extraction of
elevated concentrations of this chemical from one location and redistribution thereof throughout
the entire remedial area via high-rate reinjection. Of the remedial alternatives reviewed, the 190
gpm system contributes the least to the extent of p-CBSA redistribution through all the water
bearing units (e.g., Bellflower Sand and Gage Aquifers).



According to EPA, higher pump rates may also require up to two years of treatment of p-CBSA prior
to reinjection. As discussed further in comments relating to the fluidized bed reactor, technologies for
treating p-CBSA are experimental and not reliable. Therefore, a 700 gpm system that contemplates an
untested and short-term treatment plant for a non-toxic chemical materially and needlessly increases
the uncertainty of the program. The increased uncertainty attributable to DNAPL migration and
p-CBSA redistribution plainly outweigh the marginal advantage assigned by EPA to early-year plume
reduction.



Although not discussed in EPA’s documents or analysis, aggressive pumping requires more
infrastructure and imposes increasingly more risk of catastrophic failure associated with the additional
pipelines, wells and increased access by workers to public streets in down-gradient areas. EPA does
not adequately consider the increased hazard of operating an extensive system of numerous off-site
extraction and reinjection wells. However, the various issues of p-CBSA reinjection and
redistribution, safety, and catastrophic mechanical failure become more manageable with decreasing
pump rates, and all are important considerations favoring a 190 gpm containment remedy.



N31 EPA Response:



Before directly addressing the comment, EPA must make several points with respect to adverse
migration of NAPL. This ROD contains requirements to limit adverse migration of NAPL. As
will be discussed below, the JGWFS thoroughly evaluated this potential and found that it is
feasible to implement any of the alternatives considered without significant adverse NAPL
migration, if the remedial action is appropriately designed.



EPA has not specified in this ROD that no adverse migration of NAPL shall occur at all, or has
it specified that the potential for such migration shall be completely eliminated. While the
JGWFS has shown that it should be feasible to adequately limit adverse migration of NAPL
and still meet remedial action objectives, it is possible that some adverse migration could occur
during remedial  implementation. This ROD contains provisions for such a possibility,
requiring that the remedial design be adjusted to reverse ad contain the adverse migration. It
is crucial to note that limiting adverse migration of contaminants, including NAPL, shall not
take preeminence over all other performance
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criteria and remedial action objectives of the selected remedial action. Rather, limiting
adverse migration shall take place within the context of meeting all such requirements,
including but not limited to attaining ARARs In a reasonable time frame, and attaining the
required rate of reduction in the volume of the chlorobenzene plume outside the containment
zone.



This comment misrepresents the risks associated with possible DNAPL movement as well as
the analyses performed by the JGWFS to evaluate this potential. It is important to note that
all of the NCP criteria, not merely those the commenter discusses as being the basis for
EPA’s decision, were considered in the evaluation of the remedial alternatives. Throughout
the comment the  “containment-only” scenario (190-gpm) is referenced, a remedial
alternative favored by the commenter which would imply containing the entire distribution
at the Joint Site by hydraulic extraction and treatment, with no significant reduction in the
concentrations of contamination over time. By definition, this scenario would not meet the
remedial action objectives (RAOs) and does not attain ARARs in a reasonable time frame.
When the 190-gpm and 700-gpm scenarios are compared, EPA believes that the risks
associated with DNAPL movement have been properly accounted for and can be mitigated
during remedial design and action at either pump rate. However, such analysis is moot in
that the 190-gpm scenario does not meet the requirements of CERCLA and the NCP on the
most fundamental level.



The comment offers no basis for the assertion that the 190-gpm scenario would be safe with
respect to NAPL migration but that any pump rate greater than this would not Such an
assertion is entirely arbitrary. The JGWFS and the supporting modeling effort were
designed carefully from the beginning with painstaking attention to the issue of potential
DNAPL migration, so that such risks could be minimized. The effect of pumping within the
area of the DNAPL was quantitatively evaluated by examining drawdowns and gradients
induced near the NAPL. The analysis showed that, with proper design, DNAPL migration
can be minimized even at the 1400 gpm pump rate. It was for this reason that in the JGWFS,
(1) the containment zone was enlarged to some degree to minimize the impact on NAPL, (2)
that scenarios exceeding 1400 gpm were not modeled or considered, and in part (3) EPA
selected not 1400 gpm but 700 gpm for the chlorobenzene plume.



Contrary to several assertions in the comment, the 700 gpm (selected by this ROD) is not a
particularly aggressive pump rate given the nature and extent of the chlorobenzene plume,
when the pore volume flushing rates and overall cleanup rates are considered. Had NAPL
not been present, it is likely EPA would have pressed for consideration of pump rates far
exceeding the maximum 1400 gpm scenario that was considered in the JGWFS. It is
therefore incorrect that the remedy selection process did not adequately consider the
potential for NAPL migration, and the implication that 700 gpm is highly aggressive is
without merit.











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-25



Montrose Chemical and Del Amo Superfund Sites March 1999



The uncertainty or risk associated with a particular pumping/injection remedial program
is not so much a function of the pumping rate as much as it is a function of the spatial
array land temporal operation of the pumping and injection facilities (i.e., a rate of 190
gpm, on its own, does not necessarily decrease the risk of generating adverse conditions,
likewise, a 700 gpm pump rate, on its own, does not necessarily increase the risk of
generating adverse conditions). The remedial action will be designed and implemented in
such a way as to reduce, the risks of adverse contaminant migration while still meeting all
other remedial objectives.



The commenter asserts that 190 gpm scenario, having the lowest pump rate, would have
least risk of causing NAPL migration. We point out that, if this is the case, then a zero
pump rate would present even less risk. However, no pumping, as well as the 190-gpm
scenario, would not adequately protect human health and the environment nor would it
meet ARARs in a reasonable time frame. The key question is whether it is feasible to
design a system at pump rates higher than these minimal approaches that still meets
remedial objectives and which reasonably minimizes the risk of DNAPL migration. The
JGWFS showed that this is indeed the case, in contrast to the speculative statements in the
comment.



The commenter mentions that the 190-gpm scenario would provide certainty to the
remedy. One of the primary concerns EPA evaluated with respect to certainty was
whether ARARs would be attained and the remedy would become fully protective in a
reasonable time frame. Since the 190-gpm scenario does not attain ARARs, it would
provide the least certainty of such attainment, and of the ultimate protection of human
health and the environment.



The comment that the prevention of uncontrolled DNAPL migration into more sensitive
deeper units would be extremely difficult is subjective and unsupported. Once again, 700
gpm is not highly aggressive. The related issues of operating the various alternatives
developed in the JGWFS are discussed under the “implementability” criterion in Section
10.



EPA wishes to remind the reader that the particular wellfields used in the JGWFS are not
required by this ROD; rather, EPA will require that additional modeling be performed
during the remedial design phase to optimize the performance of the remedial action, and
where possible to evaluate and reduce the potential for DNAPL migration still further in
the process of establishing the exact locations of pumping and injection wells, and the rates
of pumping of individual wells. Hence, the matter of DNAPL migration win continue to be
addressed during remedial design.
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General Comment 6. Groundwater Pumping At Higher Rates Could Mobilize the Del Amo
Benzene LNAPL Plume.



Closely related to DNAPL stability at the Montrose Chemical Site is the 700 gpm systems
potential for destabilizing other NAPL or dissolved VOC plumes at neighboring remediation sites
(e.g., Del Amo, Trico, Jones Chemical, and McDonnell Douglas). Of these sites, the most critical
is the Del Amo Site, where EPA is recommending intrinsic biodegradation as the prime remedial
agent for benzene, a remedial plan that requires minimal disturbance of the groundwater
environment to afford bacteria the opportunity to degrade chemicals naturally.



EPA acknowledges that higher pumping and reinjection rates may alter hydraulic gradients in the
Del Amo benzene plume and diminish the overall effectiveness of benzene biodegradation.
JGWFS Report. Section 5.3.2 at pp. 5-64, 5-69. The “spreading of benzene in response to
chlorobenzene pumping could be severe because of the long time frame required for the [MCB]
remedy.” Id. at p. 5-69. EPA states that any scenario that does not model the inherent tension
between active MCB pumping and benzene isolation, the very situation here, achieves “lower
level of certainty.” Id. at p. 5-69.



Having noted this dilemma, EPA nonetheless chooses the less certain path, electing to undertake
no modeling of the situation and simply “assuming” long-term benzene isolation. See JGWFS
Report, Section 5.4.4.2, at p. 5-102. The agency also concludes that actual benzene migration
could “deviate” from EPA assumptions. Id. at Section 5.4.3.3. Thus, the success of this joint
program depends in large part upon a high-risk $30 million agency “assumption,” which if
incorrect, may only exacerbate benzene conditions and lead to even more expensive corrective
action.



N32 EPA Response:



This Rod contains requirements to limit adverse migration of dissolved contaminants
(including, as referenced by the comment, the plume at Del Amo). As will be discussed below,
the JGWFS thoroughly evaluated this potential and found that it is feasible to implement any
of the alternatives considered without significant adverse migration, if the remedial action is
appropriately designed.



EPA has not specified in this ROD that no adverse migration of contaminants shall occur at
all, nor has it specified that the potential for these shall be completely eliminated. While the
JGWFS has shown that it should be feasible to adequately limit adverse migration of
dissolved phase contaminants and still meet remedial action objectives, it is possible that
some adverse migration could occur during remedial implementation. This ROD contains
provisions for such a possibility, requiring that the remedial design be adjusted to reverse
and contain the adverse migration. It is crucial to note that limiting adverse migration of
contaminants shall not take preeminence over all other performance criteria and remedial
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action objectives of the selected remedial action. Rather, limiting adverse migration shall
take place within the context of meeting all such requirements, including but not limited to
attaining ARARs in a reasonable time frame, and attaining the required rate of reduction
n the volume of the chlorobenzene plume outside the containment zone.
The comment is highly misleading because it implies that the JGWFS did no modeling of
the effects that hydraulic extraction for the chlorobenzene plume would have on the
Benzene plume. This is not the case. In fact, the JGWFS modeled the effects of the 350-,
700-, and 1400-gpm scenarios for chlorobenzene in conjunction with either intrinsic
biodegradation alone or hybrid containment for the benzene plume, with one exception.
Based on the references provided by the comment, the commenter has obscurely referred
to this exception to give the false impression that no modeling was done at all.



For the purpose of the JGWFS, no modeling of Combined Scenario 3 (plume reduction 1
for chlorobenzene and hybrid containment for benzene) is necessary. Conceptually, the
hybrid containment scenario for benzene is inherently more protective than intrinsic
biodegradation alone. Specific reasons for this under the plume reduction 1
pumping/injection rates are detailed in Section 10.2.5 of the JGWFS. The modeling results
presented in Sections 4.5.5 and 4.5.6 support the position that hybrid containment protects
fully against adverse benzene migration under scenarios with higher chlorobenzene plume
extraction rates (700 and 1,400 gpm); hence, it can be assumed that it would also protect
against benzene migration at the lower 350-gpm extraction rate for the chlorobenzene
plume in Combined Scenario 3.
The reference to the statement that “the spreading of benzene could be severe” is taken
out of context and refers to EPA’s analysis of the benefits of including hydraulic extraction
to contain the MBFC Sand of the benzene plume (hybrid containment). Clearly, EPA has
been concerned with the potential movements of benzene in response to chlorobenzene
pumping, as the commenter suggests. It was partly for this reason that EPA selected the
hybrid containment option for the benzene plume as part of the remedial action. However,
JGWFS demonstrated the feasibility of the hybrid containment system to contain the
benzene under any of the three considered chlorobenzene extraction scenarios. The
assumption of long-term benzene isolation is sound and is anticipatory of the
implementation of a performance-based remedy that will, in fact, prevent the benzene
plume from moving as a result of chlorobenzene pumping. The implementation win be
performed in a manner that does not exacerbate the extent of the benzene plume.
As with the issue of DNAPL migration at the former Montrose plant, the JGWFS and the
attending modeling effort were conceived and designed with attention to minimizing the
impact on NAPL at the former Del Amo, plant. As stated in the last response, the JGWFS
showed that, properly designed, adverse migration of benzene can be minimized or
eliminated at the 350-, 700- or 1400-mm extraction rates for benzene.
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EPA disagrees that the remedy that the remedy for clorobenzene will be “high risk,” and
believes that the remedy can be designed to prevent benzene movement. EPA wishes to
remind the reader that the particular wellfields used in the JGWFS are not required by
this ROD; rather, EPA will require that additional modeling be performed during the
remedial design phase to optimize the performance of the remedial action, and where
possible to evaluate and reduce the potential for benzene and benzene NAPL migration
still further in the process of establishing the exact locations of pumping and injection
wells, and the rates of pumping of individual wells. Hence, the matter of benzene and
benzene NAPL migration will continue to be addressed and refined during remedial
design.



Furthermore, extraction at rates greater than 190 gpm would result in increasing inefficiencies:
Specifically, during the implementation of the 700 gpm and 1400 gpm groundwater remedies, the
MCB plume will contract, and groundwater concentrations at outlying extraction wells will
decrease to below the cleanup goal. These extraction wells will presumably be shut down at this
point, as they no longer assist in the cleanup of the plume. Because of the reduction in the number
of extraction wells, a 1400 gpm system would operate at only 850 gpm after 10 years, and at 620
gpm after 20 years. A 700 gpm system would operate at about 550 gpm after 10 years, and at 350
gpm after 50 years. Building large systems to operate at the original design capacity for only a few
years is inefficient and not cost-effective. A 190 gpm system could be operated at a near constant
rate throughout its life, thus maximizing the use of equipment and resources.



N33    Response:
The statement that pumping retes greater than 190 gpm “...would result in increasing
inefficiencies” is arbitrary and unsupported.
The general premise that larger systems (more wells, higher pumping/injection rates) will
result in more operational problems is implicitly considered in Section 10 of the JGWFS
under the “implementability” criterion (pages 10-40 to 10-43).
The argument that the larger system will result in waste of well capacity ignores the
potential that the wells that come to be located outside the plume as it shrinks may not
only be shut down, but re-inststalled (i.e. relocated) within the remaining plume to
maximize the cleanup rate of the remaining plume. Thus, to a significant extent, the
“capacity” of the system can continue to be used and the numerical calculations provided
by the comment will not be realized. EPA intends to require the use of a model during
remedial design and remedial action to optimize the remedial action; hence, it will be
assured that such relocated wells will be installed in locations and at pump rates that will
be safe with respect to adverse migration of NAPL and other contaminants in the
containment zone. This will mitigate the issue in this comment.
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The advantages of the 190 gpm system also fit smoothly within any future natural attenuation
strategy. If natural attenuation processes are found to be present at the site, as prior studies
suggest and future studies may confirm, the 190 gpm system works well with that remedial
option, as it provides a barrier against further migration of the dissolved plume while natural
attenuation processes occur.



N34 EPA Response:



Intrinsic biodegradation is not considered a viable remedy for chlorobenzene (see JGWFS,
Sections 2 and 5, and response to General Comments above). EPA disagrees for reasons
already stated that previous studies suggest that intrinsic biodegradation is occurring in
Joint Site groundwater in a manner that can be relied upon for remedial decisionmaking.
Also, as stated before, a containment system at 190 gpm, or otherwise, would not meet the
RAOs and would not attain ARARs in a reasonable time frame.



Finally, natural attenuation (intrinsic biodegradation, in this case), to whatever extent it
exists, would occur and a barrier to further migration would be provided regardless of the
pump rate used for hydraulic extraction. To the extent that intrinsic biodegradation of
biobenzene occurs at the joint Site (whether or not it can be measured) it would only serve
to enhance the performance of the remedial action and reduce the overall cleanup time.
There would be no negative aspects to this “bonus,” and no way that it could result in the
action occurring “too fast.” As the remedial action is already less aggressive than ideal due
to the presence of NAPL and other factors, intrinsic biodegradation would only make the
remedial action more protective. It would “fit smoothly” with any of the scenarios
considered, not merely the 190-gpm scenario.



General -Comment 7. EPA’s Screening Process and Evaluation of MCB Plume Reduction
Overlooks the Most Important Remedial Objective.



EPA’s screening of remedial options in Sections in 5.2 and 5.3 of the JGWFS Report is not
premised upon the reduction in mass of MCB, as it should, but the volumetric reduction of the
physical dimensions of the MCB plume. See Table 5-3 at p. 5-54. In so doing, EPA overlooks the
fact that mass defines toxicity and thus risk. Because no human consumption of the groundwater
has or will legally occur, the agency’s goal of early plume reduction misses the principal
objective.



Focusing on the fastest plume-reducing strategy necessitates, by definition, higher pump rates and
more expensive wellfields. Mass reduction, however, is not so dependent on pumping rate. As
indicated in Table 5-3 of the JGWFS Report, mass reduction is less sensitive to pumping rates of
350, 700 or 1400 gpm over 50 years (82, 92 and 94 percent mass reductions in the Middle
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Bellflower C Sand, respectively), and the achievement of mass reduction flattens out significantly
with time. Accordingly, within a reasonable time frame, virtually the same remedial objective is
obtained regardless of whether a 350, 700 or 1400 gpm system is implemented, but the costs
differ significantly. EPA is thus selecting the more expensive path to arrive at essentially the same
result.



Focusing on the volumetric dimensions of the plume is misdirected because it is functionally
equivalent to trying to control regional air pollution by limiting geographically where vehicles
may drive and ignoring altogether tailpipe emissions. Mass reduction drives the toxicology issues
and should therefore take priority over plume-reduction goals. EPA’s risk contour analysis also
lacks significance if mass reduction is not given greater weight than the plume’s dimensions over
time. Once the priorities are properly reestablished, it is clear that the same remedial goal of mass
reduction could be achieved within 50 years at rates considerably less than 700 gpm.



N35 EPA Response:



This comment is incorrect. It is not mass but concentration which drives the “toxicology”
which the commenter refers, in that the health risk posed to a person exposed to
contaminated groundwater arises based on the concentration of the contaminant in that
water. Concentration is mass per unit volume. EPA considers it unacceptable for a person to
be exposed to groundwater at a concentration above health-based standards. Any physical
volume of groundwater with concentrations of contaminants above health-based levels
continues to pose an unacceptable health risk if it is used.



Therefore, in considering volumetric reduction of the chlorobenzene plume, EPA was
primarily concerned with the reduction in the volume of the aquifer affected by
concentrations of contaminants above health-based standards. Mass reduction is inherent in,
the reduction in concentration within the affected volume of the aquifer. Mass reduction may
reduce the concentration, which would reduce the potential health risk, but may not
necessarily increase the volume of aquifer which no longer poses an unacceptable health risk.



We do agree with the commenter that mass reduction is a critical parameter to consider for
the remedial action. Mass reduction decreases the load of contaminants that available for
migration at any given time. However, EPA placed a greater focus on the volume of
groundwater at a mass per unit volume that would pose an unacceptable health risk in
comparing remedial alternative performance.



We note that mass reduction is of highly critical value when considered in relation to NAPL
recovery/removal, even when the total volume of contaminants above health-based standards
remains fixed (as in the containment zone). In this case, reducing the mass of NAPL
contaminant reduces the time frame that the NAPL will continue to dissolve and may also
reduce the potential for NAPL migration. This is a separate issue.
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General Comment 8. EPA’s “Additional” Remedial Action Objective For Greater Near-
Term Reduction In Contamination Is Not Based Upon the National Contingency Plan.



EPA’s strong desire to achieve substantial early-year reduction in contaminants overshadows its
evaluation of all remedial options, regardless of the fact that under scenarios greater than 350 gpm
measurable progress converges in terms of mass or volume reduction through the first 50 years of
operations. JGWFS Report, Sections 5.2 and 5.3. In so doing, EPA establishes the “additional”
remedial action objective of “near-term reduction” of groundwater contamination. However, there
is no legal authority mandating accelerated early-year plume reduction, especially where the
impacted water will be unsuitable for water supply purposes indefinitely. See JGWFS Report,
Section 3.7, at p. 3-21. Despite suggestions to the contrary, the National Contingency Plan does
not measure “timely” cleanup on the basis of results achieved during the first half of a remedial
program as compared to the second half of a program.



N36 EPA Response:



At issue is the very long time frames involved (on the order of 100 years) with any of the
alternatives developed in the JGWFS being able to fully achieve the RAOs. Under these
circumstances, benefit is provided by early-time performance, as described in Section 
10.2.6.3 of the JGWFS. While the NCP does not explicitly describe “early-time
performance” per se, it does require that cleanup be achieved in a reasonable time frame.
Moreover, the NCP requires that EPA consider short-term effectiveness, which includes
considering the progress achieved during the course of the remedial action. In this case, of
course, this “short-term” is stretched over a very tong time. Nonetheless, EPA disagrees that
considering early time performance is not based on the NCP. 



The importance of early-time performance is exemplified by the feasibility study for
groundwater for the Montrose Chemical Site that was in draft prior to the current joint
groundwater feasibility study (this document was never finalized and is used here only for
illustration. Two of the alternatives in that draft FS were a 30-year scenario and a 60-year
scenario (interestingly, the pump rate for the 60-year scenario was approximately 2600 gpm;
one can see how much EPA has reduced pump rates in the remedial selection process and
that the 700 gpm system is not highly aggressive). The names of those scenarios were based
on how long it would take to reduce groundwater to drinking water standards everywhere in
the chlorobenzene plume. When looking at modeling results for these two scenarios, it could
be seen that while the 30-year scenario cleaned all of the groundwater in half the time, the
60-year scenario nonetheless cleaned a very large percentage (perhaps 85 percent) of the
plume in the first 30 years. The last portion of the plume typically takes the longest to clean
up.











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-32



Montrose Chemical and Del Amo Superfund Sites March 1999



When the JGWFS was initiated, it did not define alternatives in terms of total time to reduce
the volume of the plume at concentrations above health-based standards to zero, as did its
draft predecessor. Rather, given the long time frames involves, it gave more weight to the
interim gains during the process. Time frames on the order of 100 years are so long that they
otherwise may not be considered reasonable, as required by the NCP. However, achieving
most of the plume reduction in the early years lends “reasonableness” to the time frame,
even if the total time is long. This is because most of the cleanup will have been complete
much sooner than the total-time frame. In addition, early time performance enhances the
short-term effectiveness of the remedy. As explained in the JGWFS, and in Section 11 and 12
of the Decision Summary of this ROD, when more of the plume is removed at early times,
less of the plume remains in later years when the uncertainties are greater and the model is
less reliable.



Among the chlorobenzene scenarios, the 350-gpm scenario has relatively poor early-time
performance and progresses toward cleanup with a much flatter curve. The 700- and 1400-
gpm scenarios have much better early-time performance by achieving quicker plume
reduction, followed by a leveling off. It is this early performance that makes the long time
frames of the remedy more reasonable at the 700- and 1400- gpm pump rates, which are only
relatively moderate in aggressiveness.



The commenter’s argument seems to imply that the total time to cleanup is the only means of
alternative evaluation supported by the NCP, and that early-time performance should be
ignored. EPA does not agree with this position.



It is noteworthy that EPA’s remedial and natural attenuation program at the adjoining benzene
plume (and other regional sites) measures completion in centuries. With respect to Montrose,
however, program completion is measured in decades, with no compelling reason to draw such
expensive distinctions between sites. Near-term reduction imposes the requirement of substantial
additional investment in larger wellfields, with higher risk of failure and related safety concerns.



N37 EPA Response:



The commenter, once again, confuses containment of the containment zone (which extends
not only to the Del Amo Site but also the Montrose Chemical Site) with plume reduction of
the chlorobenzene plume. The containment of the containment zone is, by definition,
indefinite. This is because of the presence of NAPL, and nature of its occurrence, at both
sites, For the benzene plume, intrinsic biodegradation (natural attenuation) is relied upon to
contain the benzene within the containment zone, not to reduce the concentrations of
contaminants to drinking water standards in a reasonable time frame (which would be
technically impracticable). Conceptually it is true that, some centuries into the future, the
NAPL will entirely dissolve and so containment will become unnecessary. However, this
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time frame is not reasonable and so the containment action should not be confused with a
full clean-up action. EPA has waived the requirement to restore the water within the
containment zone to drinking water standards in a reasonable time frame. We emphasize
that this includes an extensive zone of DNAPL at the Montrose Chemical Site, as well as the
Del Amo Site solely mentioned by the comment.



In contrast, for the portion of the chlorobenzene plume that is outside the containment zone,
the requirement to reduce the concentrations of contaminants to at or below health-based
standards in a reasonable time frame has not been waived, and applies. It is true that larger
wellfields are required to achieve this purpose, however, the benefit of doing so is not,
insignificant. On the contrary, the extensive groundwater contaminated outside the
containment zone will no longer pose a health threat if used.



As discussed herein, the larger infrastructure required to achieve higher pumping translates into
significant additional costs. The goal of near-term reduction might be more appropriate if the
remediation of the subregional MCB plume were the critical path in restoring the regional
groundwater system to full beneficial use. However, there is no foreseeable near-term use of the
regional groundwater for most beneficial purposes, and none is expected for centuries given the
existence of widespread interconnected plumes and strong institutional controls. In light of the
fact that the Montrose program is inextricably linked to the larger regional conditions, an
artificially expensive and aggressive near-term strategy premised upon an arbitrary “additional”
EPA remedial objective is highly wasteful.



N38 EPA Response:



As established in earlier responses in detail, EPA disagrees that (1) the remedy is aggressive,
(in fact, it is far less aggressive than it ideally would be ), and (2) there is no chance that
groundwater will be used in the future.



General Comment 9. The Granular Activated Carbon, Fluidized Bed Reactor Technology
Proposed for p-CBSA, MCB and Benzene at the Joint Site is Too Experimental and
Uncertain To Be Considered a Viable Treatment Technology for Future Remedial Design.



EPA’s proposal to incorporate liquid phase granular activated carbon, fluidized bed reactor
(“LGAC-FBR”) technology at the Montrose Chemical Site needs to be screened out of any further
remedial design consideration, especially given LGAC-FBR’s highly experimental nature and
unproven effectiveness in the field. At the request of EPA, McLaren Hart undertook a bench-scale
LGAC-FBR study in 1996-97 concerning the treatability of p-CBSA, MCB, benzene and other
groundwater contaminants. See GAC-FAR Bench-Scale Treatabi1ity Study, Montrose Chemical
Superfund Site, Torrance, California (June 13, 1997). The McLaren Hart study
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concluded that full-scale LGAC-FBR units with reinjection, as needed here, have experienced
profound operational problems, making effective full-scale operation extremely uncertain.
However, EPA in its discussion of this technology, either ignored the identified drawbacks,
presented a different evaluation of the facts or implied that the problems were easily overcome.
Exhibit “A” to this submittal presents a summary of the critical issues and compares the
statements of EPA in the JGWFS Report with the actual conclusions presented in the McLaren
Hart study.



The McLaren Hart study could confirm no meaningful industry experience of LGAC-FBR
technology at sites suitable for practical comparison. In particular, McLaren Hart noted a lack of
meaningful operational experience within the industry of LGAC-FBR technology where
aggressive reinjection of groundwater is, as here, anticipated. Indeed, bench-scale LGAC-FBR
studies confirmed that not all compounds in the groundwater were effectively treated, offering at
best only a partial treatment if scale-up could in fact be achieved. Further, existing chemicals in
the groundwater had a deleterious impact on the effectiveness of the bed-reactor. Based on the
bench-scale studies, it was not possible to conclude with any reasonable degree of certainty that
p-CBSA and other chemicals of concern could be reduced to levels suitable for reinjection under
the de facto state concentration standard of 25 mg/I. This emerging technology cannot be given
serious weight for purposes of remedial design because of its enormous expense and operational
uncertainty.



N39 EPA Response:



EPA has included FBR, as a coarse removal process, coupled with a polishing process
(Liquid GAC), as one of the treatment trains available in remedial design under the ROD. It
should be noted that the FS demonstrated that carbon alone, not FBR, would likely be the
most cost-effective treatment train. The combined process (coarse process with polishing
process) meets treatment goals and is cost-competitive, particularly during periods of high
organic loading. EPA believes the pilot-scale test data provides a sound basis to estimate
performance of a full-scale system. A full-scale FBR system is capable of consistently
achieving high removal rates for p-CBSA, chlorobenzene, and benzene. Based on the FBR
pilot test results, the JGWFS conservatively assumed a 95-percent removal rate for p-CBSA,
chlorobenzene, and benzene, for the feasibility study purposes. For a more detailed response
to this issue, please refer to EPA responses to Exhibit A.



General Comment 10. EPA’s Proposal to Defer Indefinitely Agency Decisionmaking With
Respect to p-CBSA as a “Chemical of Concern” Ignores Available Data That p-CBSA Is Not
a Hazardous Substance.



Available studies on the toxicological effects of p-CBSA have indicated that the substance has
low toxicity. See JGWFS Report, Section 3.3.2.3, at p. 3-15. As acknowledged in the JGWFS
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Report, no lethality was observed in LD50 toxicity studies up to 4,000 mg/kg. Id. at p. 3-16. No
mutagenicity was found in mutagenicity assays. Id. No effects were observed in teratogenicity
tests. Id. No adverse health effects were noted in an animal 28-day oral toxicity study. Id.
Furthermore, p-CBSA’s actual water solubility suggests that it may have a low bioavailability and
may pass through a human body with little absorption. Id.



No p-CBSA studies are in progress and none is planned. Id. In addition to available studies, no
federal or state agency has promulgated drinking water standards or action levels for the chemical.
Id. at pp. 3-16, 3-16. However, in spite of this consistently favorable evidence, EPA has suggested
the adoption of a de facto reinjection standard of 25 mg/1 for the chemical, based on a unofficial
state standard that is, in turn, based on an unidentified “provisional” toxicity value. Id. at p. 3-17.
This “standard” was, by EPA’s admission, used only as a potential ARAR for the purpose of
evaluating remedial alternatives in the JGWFS Report. Id.



The unfortunate result of EPA’s indecision with respect to the status of p-CBSA is that significant
uncertainty remains. The effect on the future of the program after redistribution of the chemical in
the aquifer by high-rate reinjection cannot be reasonably determined or addressed. See JGWFS
Report, Section 5.4.1.5. Indeed, EPA has suggested deferring any agency decision until a much
later (unknown) date, while admitting that it is extremely unlikely that any new toxicity data will
be forthcoming. Id.



At a minimum, EPA’s failure to determine that p-CBSA is not a chemical of concern for purposes
of the Montrose Chemical Site needlessly increases the cost of the program without any
quantifiable benefit. On the weight of the consistently favorable scientific evidence, p-CBSA
should be eliminated conclusively from the proposed remedy as a chemical of concern. See
Exhibit “B” for more specific comments.



N40 EPA Response:



pCBSA  has been identified as a contaminant of concern because:  (1) pCBSA is exclusively
related to the manufacture of DDT, arising from the sulforiation of chlorobenzene in the
presence of sulfuric acid, two of the basic raw materials in the DDT-manufacturing process,
and was released by the former Montrose plant; (2) it is a pollutant or contaminant under
CERCLA; (3) It is found in extremely high concentrations and over a very large extent at
the Joint Site (larger in area, in fact, than chlorobenzene); and (4) there are insufficient
studies and inadequate data upon which to base health-based standards.



As an overview, the studies and tentative conclusions from those studies as listed by the
commenter are correct. However, these studies do not allow EPA to conclude that pCBSA
has no toxicity. Of  particular note is that there are no chronic tests of pCBSA toxicity
(cancer or non-cancer) at all. Regardless of the likelihood of more studies being conducted, it
would be inappropriate for EPA to eliminate PCBSA as a contaminant of concern.
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EPA has not deferred the decision on pCBSA. Rather, the actions to be taken for pCBSA
are specified in the ROD as for every other contaminant. Based on what we know today,
these actions are protective of human health and the environment. EPA notes that
removing pCBSA as a chemical of concern from the ROD would have no practical effect in
that EPA is required by law to re-examine the remedial action at least every five years to
determine that the remedy remains protective of human health and the environment.
Should additional toxicological studies provide adequate data to support a health standard
for pCBSA at the time of one of such reviews, EPA would have to evaluate whether the
remedy remained protective in light of that standard. As such, it is also possible that future
information may result in EPA’s designating pCBSA as a CERCLA hazardous substance.
It was for this reason that EPA advised Montrose to address treating as much of the
pCBSA as possible. But, as discussed in other comments, Montrose appears resistant to
employing viable treatment technology that could remove significant quantities of pCBSA
from extracted groundwater.



General Comment 11. EPA’s Treatment of Groundwater Modeling Uncertainty Potentially
Skews the Results and May Lead to Inaccurate Agency Conclusions.



EPA emphasizes modeling uncertainties numerous times throughout the modeling discussions in
Section 5, Appendix B, as well as in other sections of the JGWFS Report. The word “uncertain”
or variants thereof are used nearly 110 times in Section 5 and Appendix B and 34 times in Section
10. Despite stated concerns about the effects of uncertainty, EPA gives much more weight to
modeling uncertainties that could potentially result in actual program cleanup times that exceed
model estimates. In contrast, EPA either emphasizes to a lesser degree or fails to mention
modeling uncertainties that could result in actual cleanup times faster in rate than predicted by
simulations. These potentially favorable factors include the following, which are discussed in
greater detail in Exhibit “C.”



N41 EPA Response:



The factors listed below by the commenter were addressed in the same way by the model
for  each of the simulated alternatives, and the alternatives with the higher groundwater
extraction/injection rates were found to be able to achieve all of the time-dependent RAOs
(e.g., plume reduction) faster. It is critical to note that EPA did not use the model to obtain
absolute cleanup times for any of the alternatives, and the model cannot be used for this
purpose. Rather, the model can only be used for a relative comparison of performance
among alternatives. It is possible that the actual time to achieve all of the RAOs could be
shorter than the model predicts. Typically, however, actual cleanup times using
conventional pump-and-treat technologies are greater than initially predicted.
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Possible MCB Biodegradation - Even relatively small degradation rates can significantly reduce
the cleanup time compared to model simulations. However, no biodegradation was factored into
the modeling.



N42 EPA Response:



For clarity, the model did include biodegradation rates for benzene but not for
chlorobenzene. There is no evidence that there is significant intrinsic biodegradation of
chlrobenzene at the Joint Site (see Section 2 of the JGWFS and response to General
Comment 3) and certainly no reliable estimate of the rate at which it might be occurring. The
inclusion of this parameter in the modeling would, therefore, have been inappropriate.
 
Extraction Wells Remaining Active Throughout Model Simulations - In order to reduce the
complexity of the modeling effect, model simulations were run based on the assumption that
extraction wells would continue pumping even after the plume had been cleaned up in the vicinity
of the wells. In reality, wells would be turned off or the pumpage would be shifted to particular
wells as the plume was cleaned up. Plume cleanup time frames would therefore tend to be shorter
than the model simulations.



N43 EPA Response:



Under the conditions stated in the comment, it is not certain that the cleanup time frames
would necessarily be shorter than under the current model. To make that determination
require specific modeling of specific wellfield operational patterns. This type of modeling
would most appropriately be conducted during remedial design.



Aquitard Mass - MCB concentrations throughout the aquitards were estimated to be equal to the
average of the concentrations in the overlying and underlying aquifers. The sensitivity analysis
performed by Hargis + Associates suggests that if the actual mass in the aquitards is less than that
assumed in the model, then cleanup times would be considerably shorter than shown by
simulations.



N44 EPA Response:



This comment is correct. If the actual contaminant mass in the aquitards is less than that
assumed in the model, the simulated time required to achieve cleanup would be shorter
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than under the current modeling assumptions. However, it is not possible to say, without conducting
simulations using different values for the contaminant concentrations in the aquitards, whether the
reduction in duration would be “considerably shorter.”



In so doing, EPA reaches the potentially erroneous conclusion that actual cleanup times will likely
take longer than the model predicts, therefore justifying a 700 gpm system because it provides a
greater margin of safety.



Given the full range of modeling uncertainties that cut in both directions, it cannot be concluded
with reasonable certainty that the cleanup will take longer than simulations predict. EPA’s
consistent view that any modeling uncertainty should be resolved in favor of higher rates of
extraction gives the false impression that the model is essentially marginally reliable.



N45 EPA Response:



The discussion as to whether the model will predict longer or shorter cleanup times than the
real cleanup time unnecessarily diverts from the fact that the remedial action selected by this
ROD, which employs approximately 700 gpm for reducing the extent of the chlorobenzene
plume outside the containment zone, will provide for a shorter and more reasonable cleanup
time, with superior early time performance, than the 350-gpm pump rate of Alternatives 2
and 3, and the 190-gpm scenario favored by the commenter, in any case.



Regardless, EPA does not explicitly state that the actual cleanup will necessarily take longer
than the model predicts (i.e., that the model overestimates the cleanup time), although this
result is likely. EPA acknowledges that the time to achieve complete cleanup could occur
faster than the model results suggest. Experience at other sites would indicate that longer
cleanup times than predicted by the model are common due especially to sorption tailing
effects and local heterogeneities which cannot be accounted for by the model.



The model is very reliable for the purposes to which It has been put; namely, to relatively
compare the performance of alternatives. Moreover, the model is the best tool we have for
doing that, and it is not EPA’s intention to dismiss the model but rather to see its results in
light of their relative uncertainties and limitations. This is appropriate and practical
approach for use of any model.



The focus by the commenter on total cleanup time frames is misplaced. In this case, the
model cannot be used to reliably predict the time to achieve full cleanup of the chlorobenzene
plume under any of the alternatives. The time frame to achieve complete
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elimination of the plume outside the DNAPL TI waiver zone is beyond the time frame within
which the model is reasonably reliable and accurate (modeling uncertainties grow as the time
frame increases). The support for the 700-gpm system lies not in a head-to-head quantitative
comparison of total cleanup times, for which the model cannot reliably be use in this case,
but rather, in an acknowledgment that the total cleanup time is long, that the 700-gpm
system performs better than the 350-gpm system in terms of factors such as pore volume
flushing, early-time performance, and performance at time frames the model can reasonably
predict (such as 10 or 25 years), certainty in meeting ARARs, etc. These factors, in turn, lead
to the qualitative conclusion that the total cleanup time is less for the 700-gpm system than
for the 350-gpm system.



So, for instance, the current model states that the 350-gpm scenario will remove 30 percent
land the 700-gpm scenario will remove 70 percent of the plume in the first 25 years. The
commenter takes objection with EPA’s contention that the performance likely will be less
than these values indicate. If, in reality, there would be more performance by 25 years as
follows: 350-gpm:  50 percent; 700-gpm, 90 percent; the conclusion is still that the remedial
time frame is long, and that the 700-gpm performs better than the 350-gpm scenario,
resulting in better certainty of attaining remedial action objectives.



Therefore, the question of whether the absolute cleanup times predicted by the model are
likely to be longer or shorter than reality is not the primary factor in evaluating alternatives.
Moreover, for the most part the JGWFS does not link modeling uncertainties with the need
for higher pumping/injection rates, rather it ensures that the model is not used for purposes
which are outside its limitations. For the most part, it is the certainties in future aquifer
conditions that support the consideration of higher pumping rates to reduce the duration of
the remedy and, therefore, increase the certainty that the RAOs can be achieved.



Filtering out any uncertainty that has the effect of reducing program life has a skewing effect on
agency decisionmaking, leading to the selection of a remedy alternative (700 gpm) that is
needlessly aggressive and expensive.



N46 EPA Response:



We remind the commenter that there are many uncertainties both in modeling and in
future conditions. Many of these have nothing to do with “program life,” as discussed
above. Opting to reduce uncertainty in achieving the RAOs and achieving protection of
human health and the environment, the mandates of CERCLA, in a reasonable time
frame, is not inappropriate and does not by definition result in remedies that are
“needlessly aggressive and expensive.
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EPA further indicates that model predictions beyond 50 years are not meaningful to its analysis
because of increased uncertainty. See JGWFS Report, Section 5.1.4.3. The sensitivity analysis
performed by Hargis + Associates indicates that for most modeling parameters, the compounding
effect of errors are likely to be greater at earlier points in the modeling program, i.e., prior to 25
years, as opposed to modeling errors after 25 years. Further, the agency provides no rationale or
basis for establishing 50 years as the appropriate baseline for model simulations. The fact that the
adjoining benzene plume will be allowed to naturally attenuate for hundreds of years defeats the
urgency of EPA’s argument that cleanup must be achieved in no more than 50 years.



N47 EPA Response:



This comment generally refers to the degree to which the model does not account for
existing conditions (and no model perfectly does), including not only general aquifer
parameters but their local variations, various physical processes not simulated by the
model, etc. The comment is not clear. We can find no evidence in the sensitivity analyses
for the model performed by Hargis + Associates that would prove that modeling error
does not exacerbate the longer the time period being simulated. It is very doubtful that
errors in simulation of solute transport (that are based on improper, or
non-representative, input
values),would improve with simulated time. It Is further unlikely that one could measure
errors after 25 years of simulated time as the actual conditions after 25 years from the
initiation of contaminant release are not entirely known.



General Comment 12. EPA’s Cost Estimates are Flawed and Cast Doubt on the Remedy
Selection Process.



One of the major factors cited by EPA for the selection of the 700 gpm alternative for the
Montrose program is that the incremental cost of this option compared to the 350 gpm system is
reportedly modest with perceived improved early-time results. However, the cost estimates
presented in the JGWFS Report indicate significant mathematical errors, which alter the relative
costs of the various alternatives and cast doubt on EPA’s cost evaluation.



N48 EPA Response:



EPA has encountered minor spreadsheet entry errors In certain cost tables in Appendix C
of the JGWFS, which were passed to other spreadsheets and thus affected the estimates of
cost of remedial alternatives. The errors were discovered by EPA after the release of the
JGWFS. The errors in the spreadsheets were small, resulting in minor changes to the
estimated costs of the remedial alternatives. The total cost of each alternative was
increased anywhere from 1.61 percent, to 2.45 percent depending on the alternative,
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without impacting the ranking of the alternatives for EPA’s preferred remedy). None of
the estimates of the costs of the alternatives decreased due to the error, resulting in
virtually the same relative differences of costs among alternatives. The technical
assumptions used for cost estimates in Appendix C are correct, and do not change. A cost
estimate for feasibility study purposes, including the JGWFS, is an “order-of-magnitude”
cost estimate, defined as an approximate estimate with an expected accuracy of plus 50
percent and minus 30 percent. In this context, this error has no significant impact to the
analysis.



The table below presents the changes to the total costs of the alternatives:
TABLE



Changes to the Total Costs of the JGWFS Alternatives



Alternative Old Cost New Cost
Difference Percent



Increase
Alt. 2 $20,843,000 $21,353.00 $510,000 2.45



Alt. 3 $25,971,000 $26,481,000 $510,000 1.96



Alt. 4 $29,981,000 $30,490,000 $509,000 1.69



Alt. 5 $39,871,000 $40,514,000 $643,000 1.61



All affected cost tables have been corrected and the corrected versions are attached within
the document,  Correction of Cost Estimates Following A Spreadsheet Numerical Error,
Joint Groundwater Feasibility Study for the Montrose and Del Amo Sites, May 1998
(January 20, 1999). This document is being added to the administrative record by EPA
with this ROD. All pages of text in which cost estimates for remedial alternatives appeared
in the JGWFS have been changed to reflect the revised cost estimates, and copies of such
pages are attached within the referenced document. Pages are included in their entirety;
thus, if the ages in the referenced document are directly substituted for the
same-numbered pages within the original JGWFS, the JGWFS is fully modified so as to
correct the minor spreadsheet error.



Nearly 50 percent (15 of 36) of the cost tables contain errors, and these errors influence all
remedial alternatives. Exhibit “D” presents a brief narrative summary of the errors: An expanded
version of this cost information has already been delivered to EPA at its request under a separate
submittal. Although Montrose understands that all costs developed for the JGWFS Report have a
wide range of acceptable precision (+50 to -30%), the incremental costs between competing
alternatives should be reasonably precise for sound decisionmaking.
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Treatment
Technology 350gpm 700 gpm



Corrected
Incremental
Differential



(Million)



LGAC $13,482,000 $17,491,000 $4.0



FBR $16,032,000 $22,478,000 $6.45



Air Stripping $16,440,000 $22,406,000 $5.97



Using air-stripping technology as an example, it costs an additional 36 percent to shift
from the 350-gpm system to the 700-gpm system.



EPA’s screening also prematurely eliminated the 190 gpm containment scenario. By eliminating
this alternative too early in the process, the cost-effectiveness of this containment alternative has
not been fairly evaluated, and an accurate comparative analysis of the incremental costs of the
various systems cannot be appropriately and accurately prepared. To illustrate the potential impact
of screening out the containment strategy, the Montrose version of the JGWFS Report fully
evaluated the 190 gpm. alternative and provided a full cost estimate (a total 30 year NPV of
$11.39 million for the air stripping treatment technology). In contrast, EPA’s total corrected cost
for the 350 gpm air stripping system is $16.22 million. Hence there is an increased cost of $4.83
million, or 42 percent, to shift from the 190 gpm alternative to the 350 gpm. Furthermore, shifting
from the 190 gpm alternative to the 700 gpm. requires an incremental cost of $11.01 million, or a
97 percent cost increase.



N51 EPA Response:



The190-gpm scenario may be a low-cost system but it is not an effective scenario. This
scenario did not meet the RAOs and did not meet ARARs in a reasonable time frame and
was screened out in Section 5 of the JGWFS because it did not meet the effectiveness or
ARARs criteria. (See also response to General Comment No. 5 above).



General Comment 13. EPA’s Application of Residential Preliminary Remediation Goals to
the Montrose Chemical Site Is Inappropriate.



In the RI Report, EPA compares site data regarding groundwater contamination to its own federal
toxicological standards known as “Preliminary Remediation Goals” (“PRGs”) for tap water,
although groundwater is not used for human consumption. In addition, EPA inappropriately
compares soil and sediment data at this historically industrial site to generic PRGs for residential
soil. EPA’s use of these generic and conservative PRGs is inappropriate and
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misleading because it does not incorporate relevant site-specific conditions, gives a false
impression of risk, and may bias subsequent agency decisions regarding the need for remedial
action for soil, sediment, and groundwater.



EPA does not provide sufficient rationale for applying residential and tap water PRGs as the
standard by which to compare soil concentrations and characterize the magnitude and extent of
contamination at this heavy industrial site. There are no plans to redevelop the site for residential
purposes. Nonetheless, EPA provides no information to evaluate the relevancy of residential
PRGs, or the lack thereof. Nor does it discuss the use of alternate comparative criteria such as the
PRGs for industrial soil and/or site specific health-based cleanup levels, which may provide a
more relevant, appropriate, and meaningful comparison. In short, EPA’s use of such highly
conservative residential PRGs in lieu of industrial PRGs for an industrialized area that dates back
to the 1940s is inappropriate. See Exhibit “E” for specific comments.



N52 EPA Response:



Preliminary Risk Goals are the environmental concentrations that, based on a standard set
exposure assumptions, would produce the lower of a 10-6 cancer risk or a hazard index of 1
whichever is lower. It is important to note that EPA’s use of such values in the Remedial
Investigation Report for the Montrose Superfund Site, May 18, 1998 (Montrose Site RI
Report) does not indicate a risk management decision; that is, EPA has not decided that
such values will be cleanup values for the Montrose Chemical Site nor has it determined
that residential, as opposed to industrial, exposure assumptions will be used for
determining such values. Rather, EPA was attempting to provide the reader of the RI with
a  reasonable benchmark value to assist the reader put the environmental concentrations
found at the Montrose Chemical Site into perspective. While residential PRGs may be
conservative for this purpose, EPA does not believe that their use, in this fashion, is
inappropriate.



Also, in choosing to compare the soil data to residential PRGs, EPA was simply following
EPA  Region 9 PRG guidance, which states that “when considering PRGs as preliminary
goals, residential concentrations should be used for maximum beneficial uses of a
property” (EPA, 1998). In the RI Report, on page 5-4, EPA clearly acknowledges the
limitations of the PRGs and that residential PRGs are likely to be a conservative indication
of contamination.



It should be noted that the future use of the Montrose property has not been established.
In addition, EPA has not approved site-specific, health-based cleanup levels (HBCLs), for
soils at the Montrose Chemical Site. (This ROD sets the cleanup standards for
groundwater). Once the future use of the former Montrose plant property is established
nd HBCLs for soils are approved by EPA, the HBCLs would be appropriate for use in
more site-specific, in-depth comparison of the data.
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The following excerpt provides detail on what PRGs are:



EPA Region IX Preliminary Remediation Goals (PRGs) are risk-based tools for
evaluating and cleaning up contaminated sites. They were developed to streamline and
standardize all stages of the risk decision-making process. EPA Region 9 PRGs
combine current EPA toxicity values with standard exposure factors to estimate
contaminant concentrations in environmental media (soil, air, and water) that are
considered protective of humans, including sensitive groups, over a lifetime. Chemical
concentrations above these levels would not automatically designate a site as dirty or
trigger a response action. However, exceeding a PRG suggests that further evaluation
of the potential risks that may be posed by site contaminants is appropriate. Further
evaluation may include additional sampling, consideration of ambient levels in the
environment, or a reassessment of the assumptions contained in these screening-level
estimates (e.g., appropriateness of route-to-route extrapolations, appropriateness of
using chronic toxicity values to evaluate childhood exposures, and appropriateness of
generic exposure factors for a specific site.) (EPA, 1998).



Please see the Response to Exhibit E for responses to similar comments.
General Comment 14. EPA Erroneously Concludes That Montrose Is the Source of
“Chemicals of Concern” of Unknown Origin.



The issue of whether certain “compounds of concern” relate to former Montrose operations or
non-Montrose operations has been an ongoing controversy with EPA throughout this thirteen-year
RI/FS process. Numerous industrial operations, located upgradient, cross-gradient, and
downgradient from the Montrose property, have come and gone since the 1940s, which are likely
to have contributed VOCs to the soil and groundwater at the Joint Site. With insufficient regard to
historical alternative sources and decades of industrial activity before Montrose’s arrival, EPA
concludes that any uncertainty must be resolved against Montrose, thus attempting to hold
Montrose responsible for the presence of benzene, chloroform, tetrachloroethylene, TCE, toluene,
xylene, ethylbenzene, the dichlorobenzenes, and other chemical compounds in both soil and
groundwater. As discussed more fully herein, Montrose objects to EPA’s conclusions in the
JGWFS Report regarding the origin of the various chemicals of concern in the regional
groundwater.



N53 EPA Response:



Montrose’s objections are noted for the record.



The chemicals of concern (COCs) referred to in the JGWFS are based on the RI Reports.
In the Montrose Site RI Report, EPA presents a fair and balanced assessment of the source
of the  contamination found in the subsurface and acknowledges that some contaminants in
the subsurface at the property may result from neighboring operations.



For example, the discussion of the source of benzene Indicates potential sources both off-
and on-property, As stated on pages 5-33 and 5-34:
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• “...there are several possible contributors of the benzene found In the saturated zone
emanating from the Montrose Property. Possible sources of benzene in groundwater
include:



• Benzene used in the production of benzene hexachlorlde (BHQ, stored near the
location of the BHC plant



• The benzene that occurred as an Impurity in the Montrose chlorobenzene feedstock



• The gasoline storage tank located south of the machine shop



• Fuel transmission pipelines in the LADWP right-of-way



• Underground fuel storage tanks located at Jones Chemical Company



• The Del Amo Site



EPA believes this is a fair and objective discussion of possible sources of benzene and does
not unfairly resolve any uncertainty against Montrose.



As an aside, EPA wishes to point out that City of Los Angeles Bureau of Sanitation
inspection notes indicate that Montrose Chemical used “mono-chlor benzor” and “benzene
alcohol” at the former Montrose plant property (See A.R. No. 0177).



EPA treats the presence of PCE In the subsurface on and in the vicinity of the property in
a similar manner:



“Sources of PCE have been documented at the Jones Chemical Company property south
of the property and at other facilities located northwest, north, and northeast of the
property (Levine-Fricke, 1995; and Dames & Moore, 1996). Records also indicate that
Jones Chemical Company sold the Montrose various chemicals, including PCE, between
1968 and 1.973. The occurrence of PCE in the subsurface beneath the Montrose and Jones
chemical property appears to be primarily due to sources of PCE that originate at the Jones
chemical property. PCE tanks were located on the Jones Chemical property near Borings
LF-44 and LF-47. Groundwater concentrations of PCE appear to extend northward from
the Jones Chemical Property, upgradient and under the Montrose facility. As discussed in
the Montrose Chemical Site and Operational History Section, Jones Chemical, for some 
period of time, may have dumped some of its wastes into the Montrose wastewater recycle
pond at the time that the LADWP canceled Jones Chemical’s permit to discharge to the
county sewer. The locations of the soil samples collected in this RI were not necessarily
sufficient to fully evaluate this potential release point for PCE. Therefore, the Montrose
Property may potentially be a contributing source of PCE to the subsurface.” (emphasis
added).
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General Comment 15. EPA’s Takeover of the RI Report Is Inappropriate and
Unwarranted.



On January 8, 1998, EPA served notice of its disapproval of the Montrose RI Report and its intent
to assume control of the RI process. Montrose flatly disagrees with EPA’s depiction of
Montrose’s investigation efforts since 1985, especially  after having spent well in excess of $20
miltion over the last thirteen years assessing site conditions and responding to EPA’s various,
often inconsistent directives.



RI Report preparation began in 1988. For four years, Montrose met regularly with EPA on a
monthly basis to review and prepare individual sections of the report. Montrose delivered a final
Draft RI Report to EPA in October 1992 and received no substantive comments at all from EPA
for more than three years. When EPA refocused on the RI Report in 1996, it explained that its
attention had shifted to other matters:  “EPA appropriately shifted its priorities to address the
residential situation. These priorities taxed the limited resources that EPA had available to the
Montrose project for more than two years, to the point that EPA could not generate comments on
the RI document.” September 11, 1996 letter from J. Dhont of EPA to Montrose. When EPA did
in fact respond to the 1992 final Draft RI Report on or about January 29, 1996, its new project
manager delivered a single-spaced, forty-three page letter with comments on the draft 1992 RI
Report that were so sweeping as to require virtually the entire 1992 RI Report be scrapped.



EPA conceded more than ten years into the process that it envisioned a much different RI Report
in 1996 because “the greatly enhanced interest in this site by the community since the 1992. RI
draft necessitates that a greater degree of clarity and usefulness of the document be achieved.” See
September 11, 1996 letter from J. Dhont of EPA to Montrose. Accordingly, Montrose was forced
to prepare a revamped 1996 RI Report to support a then-anticipated 1997 Record of Decision,
only to be advised subsequently that EPA would likely seek a third, superseding post-1998 RI
Report.



Although working relations with EPA’s project management have unfortunately been difficult
since 1995, the RI/FS process progressed in a meaningful fashion through 1995 and was on the
eve of remedy selection. The arrival of new EPA project management, however, led to the
implementation of a vastly different agenda, three additional years of supplemental assessment
activities, the expenditure. of millions of additional dollars. Despite the extensive supplemental
investigation, EPA has elected to conduct no additional natural attenuation studies at the
Montrose Chemical Site.



Although EPA disclaims any responsibility for the enormous expense of having to prepare and
recreate the RI Report multiple times, this process has been prolonged needlessly by inconsistent
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agency direction, shifting priorities and community pressure. Even EPA’s 1998 version of the RI
Report  continues to include the disclaimer that EPA remains interested in obtaining additional
assessment data and thus the current RI Report should not be considered “final.”  RI Report,
Section 1.1. EPA indicates that it may collect additional samples from neighborhoods and sewers,
and thus this 1998 RI Report will be “significantly supplemented.” Id.



Montrose has consistently been interested in preparing a factually accurate RI Report to support a
sound remedial strategy. As discussed more fully in the comments below, Montrose continues to
object to EPA’s approach to the RI Report as not being faithful to the fact-, and simply designed
to improve EPA’s litigation position against Montrose.



N56 EPA Response:



This comment is primarily directed to enforcement issues between the U.S. EPA and
Montrose Chemical Corporation of California, and is not pertinent to the nature of the
selected remedy or EPA’s evaluation of alternatives. While EPA disagrees with many of the
commenter’s statements, it would not be appropriate to place discussion of such matters in
the Record of Decision. EPA therefore defers this discussion for resolution in other forums,
except to submit the following:



EPA believes it was reasonable and appropriate to take over the RI Report because
Montrose failed, after years of multiple and repeated drafts, to submit a version of the RI
Report adequately addressing EPA’s comments. Likewise, Montrose refused to include
within the RI Report a great number of pertinent facts and inferences about the sources of
within the former Montrose plant, even in cases where the information was derived from
Montrose-generated documents.



General Comment 16. EPA’s Version of the Operational History at the Montrose Chemical
Site in the 1998 RI Report Is Speculative and Designed to Improve EPA’s Litigation
Position.



EPA and its sister federal agency, the National Oceanographic and Atmospheric Administration,
have been aggressively litigating against Montrose for eight years, demanding from Montrose in
various actions over $1 billion in alleged natural resource damages, $30+ million for a partial
groundwater remedy (excluding future DNAPL and soil remedies), and many millions more for
both on-site and off-site activities (e.g., sewer restoration, 204th Street fill removal. Kenwood
drain assessment work, and neighborhood relocations).



In 1994, EPA caused serious alarm within area neighborhoods by needlessly relocating dozens of
households because DDT (formerly the most widely used pesticide in California and the world)
was detected in imported fill material behind three homes. This extraordinary EPA response
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proved to be a costly overreaction. In the aftermath of the relocation, Montrose was left in the
position of having to litigate against hundreds of residents who were too quick to believe the
agency’s early assessment of the human health risk (EPA later concluded that DDT did not
present a significant health risk in area homes but nonetheless agreed to three years of subsidized
housing and permanent relocations). Compounding the adversarial relationship, EPA suggested
that Montrose purchase the homes of 204th Street residents and pay the costs for permanent
relocation of residents.



As a hostile litigant, EPA now seeks to benefit through the RI process and improve its litigation
position against Montrose by building a “record” of alleged facts and legal conclusions relating to
releases and practices at the Montrose Chemical Site from the 1940s. EPA has attempted to use
its administrative oversight powers to compel Montrose to accept as indisputable “fact” EPA’s
view of the operational history through “comments” and “prototype language” that Montrose must
incorporate as its own into the report.



5  While trying to rind a middle ground for the last several years, Montrose has consistently 
objected, without much success, to EPA’s legal conclusions and revisionist site history as an
improper purpose for the RI Report.



While Montrose cannot compel EPA to remain faithful to the established facts in this
administrative process, it is not obligated to accept as “fact” EPA’s conclusions regarding liability
issues, its view of Montrose’s operational history, or otherwise accede to EPA’s efforts to
improve its own litigation position. Accordingly, to the extent EPA has rewritten substantive
portions of Montrose’s operational history since the January 1998 document takeover (the latest
Montrose version was prepared in approximately June/July 1997), Montrose objects and disclaims
any ownership of or concurrence with EPA’s version of the operational history in the RI Report
(e.g., pp. 1-1 through 1-60), and specifically disagrees with the characterization of the report as a
“Montrose document” (pp. 1-3).



In lieu of objecting to each and every misstatement and false conclusion of EPA in the 1998 RI
Report, which would be highly inefficient and unworkable, Montrose disclaims those portions of
the report authored by EPA as an effort to suit its own litigation objectives. Montrose stands by its
latest 1997 version of the site operational history submitted to EPA prior to the EPA takeover and
believes it is suitable for remedy selection purposes. Unfortunately, EPA has departed from the
original purpose of the RI Report and, accordingly, Montrose objects to EPA’s 1998 substantive
modifications as unfounded speculation and hearsay. Nothing in EPA’s version of the RI Report
should be construed as acquiescence by Montrose to EPA’s characterization of the
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nature of Montrose’s site operations or releases of hazardous substances. See Exhibit “F” for
specific comments.



N55 EPA Response:



Montrose’s objections are noted for the record.



Several portions of this comment are not pertinent to the selection of remedy process, and
are not  addressed here.



EPA disagrees with the commenter that the site history in the Montrose Remedial
Investigation Report is “revisionist history,” or designed to advance EPA’s litigation
position. The purpose of a site and operational history in an RI Report is not to provide he
basis for a legal brief. Rather, the Investigation at the site must be shown to be reasonable
and complete in light of the former operations at the site. Moreover, the conceptual model
developed for contaminant migration must be consistent with those
operations. Site history leads to environmental characterization; and in turn, environmental
characterization leads one to expand the site history. Prior to EPA’s attempts to revise the
operational history of the RI, Montrose Chemical Corporation (the commenter) had
omitted so many pertinent facts about operations that It was hard to discern from the
earlier draft versions of the RI why sampling efforts were showing extreme contamination
in the subsurface at the site. The earlier drafts acknowledged chemical usage and operation,
but there was insufficient reasonable analysis, whether based on unequivocal facts or on
reasonable possibilities, that explain how the contamination came to located as it is in the
environment. This was especially true with respect to industrial waste handling. How was
one to know, for instance, that samples, wells, and other measurements in the investigation
comprehensively addressed the locations and means by which contaminants entered and
moved in the environment, if this was not included in the report? EPA’s modifications to
the report corrected this problem.



More detailed responses are provided in response to Exhibit “F”.



General Comment 17. EPA’s Fragmented Approach to a Comprehensive Site Solution Is
Highly Inefficient and Potentially Counterproductive.



Fundamental problems have been created by EPA’s fragmented approach to the Montrose
remedial program. For instance, dissolved phase extraction seriously complicates the goal of
DNAPL containment. At extraction flow rates higher than 190 gpm (i.e., all plume-reduction
scenarios), the two actions have the potential to conflict. On one hand, an extraction wen
arrangement is being proposed to contain the DNAPL, a critical action toward eliminating
potential releases of chemicals of concern to the aquifers. But on the other hand, immediately
downgradient, a much larger extraction system is proposed to reduce the existing dissolved phase
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plume. The DNAPL containment system must be designed to capture groundwater with high
concentrations of VOCs emanating from the DNAPL-impacted zone, and concurrently, the
dissolved phase remedial system must be designed not to overcome the DNAPL containment
system. This is a delicate balance and predicated on computer modeling of a very complex
environment. The obvious solution is to harmonize the dissolved phase containment system
applying the 190 gpm scenario to work in. conjunction with the DNAPL containment system, not
against it.



EPA also fails to consider how this proposed groundwater remedy at the Joint Site may conflict
with any future Montrose soil or DNAPL remedy. For instance, EPA’s proposal contemplates an
extensive wellfield, piping and treatment system located on and off the Montrose Chemical Site
for at least the next fifty years. Conceivably, this system may have to be deactivated or relocated
in the event of surface capping or other soil remedy within the next fifty years. There is no
evaluation of how future soil or DNAPL remedies may render this proposal highly inefficient or
impracticable. It would be far more efficient to defer any final decision with respect to
groundwater in order to coordinate any future soil or DNAPL remedy.



If, however, EPA declines to proceed with a coordinated multimedia remedy at the Montrose
Chen-deal Site, a 190 gpm system is far more advantageous because a smaller-scale system
located at the site is easier to reverse, modify or remove, if necessary, to accommodate a soil
remedy. It also allows a thorough evaluation of bioremediation, and minimizes wasteful future
re-engineering of the groundwater remedy to implement any future DNAPL strategy.



N56 EPA Response:



The commenter grossly overestimates and misrepresents challenges that may be posed in
ensuring that DNAPL containment is consistent with plume reduction, and that further
remedial actions at the Montrose Chemical Site do not Interfere with the joint
groundwater, remedy.



NAPL isolation keeps contaminants in the dissolve phase from leaving the isolation zone
(not to be confused with NAPL recovery). This will be effected by extraction wells
significantly downgradient from the center of the Montrose Chemical Site. The commenter,
is correct that the system accomplishing NAPL isolation must work in concert with the
(father) downgradient wells which are effecting reduction of the chlorobenzene plume. But
the suggestion that this can only be accomplished using the 190-gpm scenario is mere
speculation and without basis or support. In fact, it was a primary focus of the analyses and
modeling in the JGWFS, from the beginning, to evaluate whether and how such “in-
concert” functioning would be feasible, and the facts in the JGWFS demonstrate that it is
feasible, at any of the pump rates considered by the JGWFS, up to and including the
1400-gpm for the chlorobenzene plume. The remedial design phase of this
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remedial action will require that NAPL isolation be effected in a manner consistent with the
downgradient plume reduction.



The commenter raises the prospect that other possible future remedial actions at the
Montrose property for surface soils and/or NAPL recovery may interfere with the joint
Groundwater treatment system if it is implemented now. These actions might include a cap,
over some or all of the property, digging and excavating portions of soil, NAPL recovery
orsteam injection wells, as examples. The commenter’s statement that any chlorobenzene
pumping system more aggressive than the 190-gpm scenario would pose insurmountable
problems due to such conflicts is unsupported and frankly, without basis.



The commenter is correct, to the extent it is implied, that evaluating and alleviating the
potential for such conflicts is a reasonable concern. The remedial design for this remedial
action, will need to accomplish this. The remedial action selected by this ROD does not
specify the precise locations for treatment facilities for groundwater. Nor does it select the
exact well arrangement that will be used in the implemented action. The remedial design
will have the flexibility to accommodate such issues, which EPA does not believe are
unsurmountable at any of the pump rates considered.



It is noted that the NAPL contamination at the Montrose Chemical Site is in and near the
former Central Process Area in the north-central portion of the former plant. The high
concentrations of surface soil contaminants at the Montrose property are in the Central
Process Area, the northwestern and western areas of the former plant, and near areas of 
former or current surface water transport. It is likely that future actions will be
concentrated in these areas. There are other areas of the former plant, as noted in the
JGWFS, particularly the area of the former plant parking lot, where concerns for conflicts
or future actions are less (though they must still be considered).



This is counterposed with the following. As mentioned, the extraction and injection wells for
this remedial action, including those for NAPL isolation, most-likely will be located off the
Montrose property or in the extreme southeastern end of the property and so will not pose
a significant potential for future action conflicts.



The groundwater treatment system Itself does not require a particularly large area.
Depending on the technology used in the ultimate remedial design, the treatment plant may
reasonably fit In an area on the order of 3600 square feet (60 feet on a side if square). This
is true even at the 700 gpm. pump rate selected by this ROD for the chlorobenzene plume.
While a 700-gpm system does require a larger system in terms of areal ground space than
the190-gpm system referred to by the commenter, the size difference is not proportional
and the larger system still would not be significantly harder to locate within the former
Montrose property than the smaller one.
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The action of creating the containment zone should not be confused with NAPL recovery,
which will be the subject of the second and later phase of this remedial action. NAPL
recovery involves removing NAPL from the ground, rather than solely containing dissolved
phase contaminants moving past the NAPL. If EPA selects remedial actions for NAPI,
recovery, however, they will be taking place near and within the former Central Process
Area. EPA would specifically avoid placing the groundwater treatment system required by
this,ROD within the former Central Process Area for this reason.



A surface soft cap over the entire property, if selected, could interfere with existing
groundwater treatment equipment more than the other potential future actions, and so
possible cap installations will need to account for this, as discussed, in remedial design.



In short, EPA agrees that the commenter has raised a reasonable issue with respect to cap
design to be addressed in remedial design, however, EPA believes that the commenter’s
interpretations of the matter are exaggerated. EPA sees no basis for the statements that any
system larger than the 190-gpm system will interfere with future actions. EPA does not find
sufficient justification to delay the implementation of remedy selection based on this issue.



General Comment 18. Miscellaneous Comments on EPA’s JGWFS and RI Reports.



Other technical comments have been prepared based on a review of the JGWFS and RI Reports.
These comments address a number of accuracy, consistency and clarity issues. Attached as
Exhibits “G” and “H” are miscellaneous specific comments relating to the JGWFS and RI
Reports, respectively.



N57 EPA Response:



Please see EPA responses to Exhibits “G” and “E.”



CONCLUSION



Given (i) the absence of a significant present or future human health risk, (ii) the certainty that the
nature and extent of the regional groundwater problem cannot be fully remedied for the next
century, (iii) the sound agency decision that the adjoining benzene plume shall be allowed to
attenuate naturally for hundreds of years, (iv) the fact that increased benzene and DNAPL
migration will likely occur with higher extraction rates, (v) the fact that subregional groundwater
remedies could not, either alone or collectively, result in a significant envirownental benefit, (vi)
the fact that there is no groundwater discharge that affects other biologic receptors, (vii) the fact
that significant mass removal may be accomplished in 50 years at pumping rates much less than
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700 gpm, (viii) the fact that the proposed remedy may conflict with any future soil and DNAPL
program, (ix) the fact that the West Coast Basin is operating at or near its maximum sustainable
yield and could be maintained indefinitely so through a plume isolation remedy, and (x) the fact
that the dissolved phase MCB plume is potentially biodegrading, selecting a costly and potentially
counterproductive plume reduction program for the Montrose Chemical Site would be a waste of
economic resources and contrary to the National Contingency Plan.



N58 EPA Response:



Responses to each of these points are presented both above in the above section, where the
comments are summarized, and below where the same comments are presented in more
dtail. Accordingly, detailed specific responses to these conclusion statements are not reated
here. We do note that EPA disagrees with the majority of assertions above that are listed as
“facts.” See above comments for the basis of EPA’s disagreement.
Based upon the foregoing comments, Montrose believes any Record of Decision purporting to
justify more than plume isolation for the MCB dissolved phase plume at the Montrose Chemical
Site is inconsistent with the National Contingency Plan.



N59 EPA Response:



EPA strongly disagrees with this statement. As this ROD, and the underlying
administrative record demonstrate, EPA has appropriately conducted this remedy selection
process and has appropriately selected the remedial actions specified in this ROD. As
discussed previously, the action preferred by Montrose Chemical (referenced in the
comment at “plume isolation” as stated in these comments would be inconsistent with (and
in fact would violate) the threshold criteria in the NCP. Such an action would not be
protective of human health and the environment because hazardous substance
contamination and resulting risks to groundwater users would persist for an unacceptably
long time, and there would be little or no significant reduction of these over time. These
risks would persist in an groundwater designated by the State of California as having
potential beneficial potable use. Such an action also would not meet ARARs in that the
likely effect of the action would be to merely contain the entire groundwater contaminant
distribution,  not restore the groundwater resource to drinking water standards in a
reasonable time frame.
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RESPONSE TO EXHIBITS:  Written Comments from Montrose Chemical, Continued



EXHIBIT “A”



Exhibit for Comment No. 9:  The Granular Activated Carbon, Fluidized Bed Reactor
Technology Proposed for p-CBSA, MCB, and Benzene at the Joint Site is Too Experimental
and Uncertain to be Considered a Viable Treatment Technology for Future Remedial Design



In general, EPA’s evaluation of the potential capability of the fluidized bed reactor (FBR)
treatment system was elected to promote the capability of the system and minimize the
considerable drawbacks and uncertainties identified by the McLaren Hart study. The following
comparison presents direct quotations regarding critical technical aspects of the FBR system
evaluation from the McLaren Hart study and from EPA’s evaluation in the JGWFS. Comments
are provided where appropriate.



N60 EPA Response:



It should be noted that McLaren Hart was contracted by Montrose to conduct the FBR
study. EPA’s evaluation indicates the following. Biologically activated fluidized bed actors
(FBRs) have been used commercially for wastewater treatment since the late 1980s. They
have proven to be robust, to require less space than more conventional biological treatment
processes, and to be effective at biological oxygen demand (BOD) removal with relatively
low retention times. A site-specific bench-scale study of FBR for p-CBSA, MCB, and
benzene removal was conducted on groundwater from the Montrose Chemical Site.
Consistent removal efficiencies of 99, 95, and 95 percent of p-CBSA, MCB, and benzene,
respectively, were observed during the study. The track record of FBR for BOD removal in
wastewater treatment and the site-specific study results indicate that FBR neither uncertain
nor experimental for application at the Joint Site.



Comment A-1.
General Applicability of FBR Treatment Technology to Site Groundwater



McLaren Report:



“While p-CBSA is biodegradable in a bench scale environment, other compounds present in
groundwater beneath the Montrose Chemical Site were not effectively treated. Hence, even if the
significant scale-up and operational issues could be overcome, the technology still only offers
partial treatment of the groundwater in the vicinity of the Montrose property.” (page vii)”From the
data generated by this study, it is not possible to determine realistic treatment goals due to the
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unknown effects on the treatment system performance from potentially toxic [biologically
inhibiting] compounds existing in the groundwater beneath the Montrose Chemical Site.” (page
7-2)



EPA Evaluation:



“A fluidized-bed process, utilizing LGAC FBR, was tested at the former Montrose Chemical Site
and found to be effective for treating the site groundwater.” (page 4-27).



“Although FBR alone does not appear able to achieve MCLs for all COCs, a treatment train
containing a FBR step may be an optimal process configuration for treatment of groundwater at
the Joint Site.” (page 4-29)



Montrose Comment No. A-1:



As shown above, the EPA’s comments were inconsistent and were structured to make a broad
positive statement while later in the discussion admitting that there were significant drawbacks.



N61 EPA Response:



The comment’s excerpt from page 4-27 of the JGWFS is taken out of context. EPA’s
statements were entirely consistent. Contrary to the implications of the comment, EPA
never envisioned that FBR acting alone would treat all contaminants in Joint Site
groundwater to drinking water standards. The comment implies that this is a “significant
drawback.” EPA disagrees.



The JGWFS evaluates FBR as a coarse (bulk) organic removal process. This means it
carries the load of removing the majority of the mass of contaminants, leaving a certain
remainder that can be treated by other means at lower cost in the JGWFS, the FBR process
is coupled with a polishing process (in this case, LGAC to meet the drinking water
standards and injection standards for all compounds in groundwater. The design concept of
a low-cost coarse removal process (FBR) followed by a polishing process (LGAC) is shown
to be effective, to provide for lower operation and maintenance costs, and fall within the
some basic range of costs as LGAC alone or Air Stripping with LGAC. The fact that FBR is
coupled with a polishing process in order to meet remedial objectives does not in any way
represent a “drawback” to the process, given these facts. We point out that air stripping,
similarly, requires a polishing step if contamination in treated groundwater is to be reduced
below drinking water standards.



The paragraph on page 4-28 of the JGWFS that presents the concept that the FBR will
function as a coarse-removal process, as opposed to a process that meets MCLs in one step,
is consistent with the earlier paragraph that discusses the pilot-test data results.
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The paragraphs starting on page 4-27 state that the pilot-scale FBR consistently removed
percent of p-CBSA and 95 percent of chlorobenzene and benzene. The commenter is
incorrect that 99 percent removal should not represent an effective process.



Biological processes are typically desirable because:



• They are capable of tolerating high organic loads without proportional increases in
O&M costs;



• The contaminant is destroyed onsite, and smaller volumes of waste GAC are generated;



• The O&M costs are reduced.



Comment A-2.
Treatment Efficiency of p-CBSA



McLaren Report:



“The study indicated that under low flow bench-scale conditions, p-CBSA is biodegradable using
GAC-FBR technology.” (page vii)



EPA Evaluation:



“The study showed that an FBR can consistently reduce the p-CBSA by at least 99 percent.” (page
4-27)



Montrose Comment No. A-2:



It is undisputed that p-CBSA is degradable by the test FBR system. However, EPA’s evaluation
strongly focuses on the belief that because p-CBSA could be degraded in a very small and highly
simplified test, that reductions of up to 99% could be confidently obtained from a system running
at many hundreds of gallons per minute.



N62 EPA Response:



Use of pilot data to develop an estimate of full-scale system performance is a well
establishede engineering practice. The bench-scale test data does provide a sound basis to
estimate performance of full-scale system. A full-scale FBR system is capable of consistently
achieving high removal rates for p-CBSA, chlorobenzene, and benzene. Based on the FBR
pilot test results, the JGWFS conservatively assumed a 95 percent removal rate or p-CBSA,
chlorobenzene, and benzene, for the feasibility study purposes. It is also noted hat full-scale
FBR systems are operating and are effective at treating contaminants at the higher flow
rates.
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Comment A-3.
Treatment Efficiency of Chlorobenzene and Benzene



McLaren Report:



“However, chlorobenzene and benzene were only partially degraded, ........” (page vii)
“Chlorobenzene was not consistently removed to below its MCL of 70 ppb and benzene was not
consistently removed below its MCL of 1.0 ppb........” (page 7-1)



EPA Evaluation:



“This technology also reduced the concentrations of chlorobenzene and benzene by at least 95%.”
(page 4-27)



Montrose Comment No. A-3:



EPA is suggesting that the FBR system is highly effective (in terms of percentages removed) when
in fact it could not consistently achieve the treatment goals anticipated to be required for the
Montrose program.



N63 EPA Response:



See EPA s response to comment A-1. Again, EPA did not envision FBR as a sole treatment
process, but as a coarse removal process to be coupled with a polishing process (LGAC).
The combined process (coarse process with polishing process) will meet treatment goals.
The need to apply a polishing process is not a drawback to the technology.



Comment A-4.
Treatment Efficiency of Trichloroethylene and Tetrachloroethylene



McLaren Report:



“........ and there was little, if any, impact on trichloroethylene and tetrachloroethylene.” (page vii)



EPA Evaluation:



Evaluation of trichloroethylene and tetrachloroethylene was not discussed.
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N64 EPA Response:



EPA did not discuss the ability of the FBR process to remove TCE and PCE, because the
FBR  process is not considered effective for removal of TCE and PCE. The FBR process
proposed is an aerobic process. PCE has not been observed to degrade aerobically. TCE has
only been observed to degrade aerobically under special conditions and with special
condition and with special organisms (i.e., cometabolically in the presence of methane,
phenol, or toluene with methane degraders). Therefore, the aerobic FBR process proposed
is not expected to effectively remove PCE or TCE and is not intended to do so. Once again,
the LGAC polishing process would remove any TCE and PCE in groundwater and would
allow for meeting drinking water standards in the treated water with respect to these
contaminants.



Comment A-5.
Adequacy of Study Data for Scale-Up to Operational Size System



McLaren Report:



‘The study, due to the low flow rates used and the lack of sub-systems comparable to a full-scale
operation, did not generate data necessary to evaluate the feasibility of full-scale treatment of p-
CBSA.” (page viii)



‘There are several important differences between bench-scale and full-scale GAC-FBR systems.”
“........ chemical concentrations at the reactor inlet in a bench scale system are much lower than
that of a fall scale system.” ........ the bench-scale system used for this study did not provide a
means to evaluate biomass capture and handling.” ......... the bench-scale system employs manual
control [dissolved oxygen] , it is difficult to maintain effluent DO to the desired concentration.
Insufficient DO in the effluent can imply a deficiency in biological metabolism of organics while
excess DO can result in off-gassing of volatile organic compounds.” (page 3-3)



EPA Evaluation:



“Some questions may remain regarding the design parameters of a full-scale system based on the
bench-scale pilot test that has been conducted. This pilot test developed the kinetic parameters for
an FBR reactor degrading the COC’s in groundwater at the site. The kinetic parameters are
independent of reactor size and will be applicable to larger reactors, as long as the larger reactor
has similar hydraulic characteristics to the bench-scale reactor. This is a feasible task. Water
treatment engineers have developed significant expertise in hydraulic designs for full-scale
systems based on small scale models and the same techniques can be used to develop a full-scale
FBR system for the Joint Site.” (page 4-27)
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Montrose Comment No. A-5:



The EPA evaluation only focused optimistically on the hydraulic design issue and ignored the lack
of data available about the effects of other toxic contaminants in the influent stream and the lack
of information generated on critical sub-systems such as contaminated biomass handling. The
issue of the adequacy of the study data for system scale-up is much larger than just hydraulic
design.



N65 EPA Response:



EPA has previously provided responses to the commentor addressing concerns regarding e
potential biological toxicity of chlorinated VOCs and complex organic pesticides. EPA’s
response is provided in a technical memorandum prepared by CH2M HILL, dated July 23,
1997. Data from available industry literature on each organic or class of organics (e.g.,
chloroforn, TCE, PCE, BHC compounds, DDD, DDT, DDE) were compiled and presented
in the technical memorandum. In all cases, the literature review showed that the existing
concentrations of these contaminants at the Joint Site are well below biologically inhibitory
concentrations. For a majority of the site contaminants, the concentrations at he Joint Site
are a full order of magnitude less than the inhibitory levels. In addition, the McLaren/Hart
pilot test data by itself showed that biological inhibition was not occurring.



Experpts from the CH2M HILL, July 23, 1997, memorandum that provide details on the
above information are presented below.



Toxic Effects of Pesticides and VOCs



Fixed film processes, like the FBR technology, are more resilient to the toxic effects of contaminants,
compared to other suspended growth biological processes like activated sludge. This Is because the fixed
film systems rely on biomass, which is coated on the media in layers. The outer layers of the biological film
protect inner layers from shock loadings of toxic contaminants.



Literature is available that presents data on the toxic effects of various VOCS. Eckenfelder (Activated
Sludge Treatment of industrial Wastewater, Technomic Publishing Co.) states that inhibitory concentrations
of heterotroph bacteria for chloroform, trichloroethylene (TCE), and tetrachloroethylene (PCE) is 640,
130, and 1,900 parts per million (ppm), respectively. Peak influent levels of the Montrose Chemical Site
during the study for all of these VOCs were less than 5 ppm and the projected values for the full-scale
system described in the FS are less than 1 ppm. The Montrose influent is well below the inhibitory level for
these VOCs.



The EPA (Communication:  Removal of organic toxic pollutants by trickling filter and activated sludge, July
1988) shows that a trickling filter spiked with 100 ppb of Lindane (gamma-BHC did not inhibit the
trickling filter performance, which reduced the Lindane concentration by 47 percent. The peak
concentration of alpha, beta, and gamma-BHC in the Montrose groundwater during the testing period was
less than 10 ppb. The FS provides no information indicating alpha, beta, and gamma-BHC concentrations
above the levels observed in the bench-scale test. This data indicates the Montrose influent is well below the
inhibitory level for Lindane (gamma-BHC). Finally, the Ontario Canada Ministry of the Environment
(Ontario, Canada MOE) published data (Thirty Seven
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municipal Water Pollution Control Plants, December 1988) showing inlet VOCs and pesticides, for 37
different Publicly Owned Treatment Works (POTWs). The Cornwall POTW was shown to have an
influent of approximately 6 ug/I of DDT, DDD, and DDE, combined. The treatment process includes a
biological digestor. The peak DDD concentration in the Montrose groundwater during the test period is
1.6 ug/l. The FS provides no information indicating DDT, DDD, and DDE concentrations above the
levels observed in the bench-scale test. This data indicates the Montrose influent is well below the
inhibitory level for DDT, DDD, and DDE, combined.



The information above shows that the peak influent concentration of the VOCs and the pesticides,
alpha, beta, and gamma-BHC, and DDT, DDD, and DDE at the Montrose Chemical Site will not
biologically inhibit the FBR. The performance data from the pilot test support the conclusion that the
concentrations of the pesticides are not at levels that are adversely toxic. The PRPs point to the data on
Day 35 where traces of alpha- and gamma-BHC are present and effluent levels of p-CBSA,
chlorobenzene, and benzene are higher than the prior sampling. The PRPs appear to believe that the
data indicate a failure of the treatment system. EPA disagrees. On Day 35, the FBR removed over 99
percent of the p-CBSA, greater than 97 percent of the chlorobenzene, and greater than 98 percent of
the benzene. These removal rates are considered to be indicative of excellent performance. After Day
35, the system had numerous days with “non-detect” effluent and always achieved greater than 95
percent removal of p-CBSA, chlorobenzene, and benzene.



Finally, on Day 79 (over 40 days past “breakthrough on Day 35 “), the effluent levels or pesticides were
at their highest level (about 10 percent of influent levels). Again on this day, the removal of p-CBSA was
greater than 99 percent and the removal of chlorobenzene and benzene were greater an 95 percent.
This is excellent performance. The approximate 90-percent removal of the pesticides is also considered
good. The LGAC adsorbers provided in the conceptual EPA system is expected to remove any trace
pesticides that pass through the FBR system.



Continent A-6.
Identification of Operational Problems



The McLaren Hart report identifies three primary potential operational problems, any one of
which could render the FBR system ineffective for the Montrose program As discussed further
below, they are the effect of toxic compounds in the groundwater to be treated, the problems of
biomass handling, and the compatibility of the characteristics of FBR operation and the use of
injection wells as required at Montrose. None of these issues is mentioned or evaluated by EPA in
the JGWFS.



Comment A-6.1.
Effect of Toxic Compounds in Extracted Groundwater on Biomass



McLaren Report:



“’Groundwater underlying the Montrose Chemical Site contains various organochlorine
compounds including alpha-BHC, beta-BHC, gamma-BHC, and 4,4-DDD, which are potentially
toxic to the microorganisims responsible for biodegradation. The ability of the GAC medium to
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adsorb toxic (biologically inhibiting) compounds provides a temporary means for controlling
toxicity. However, break-through of compounds toxic to the microorganisms can lead to rapid
failure of a GAC-FBR treatment system.”. breakthrough of the organochlorine pesticides alpha-
BHC and gamma-BHC occurred on day 35 of the test and the breakthrough event correlated with
an overall decrease in system performance.” (page 6-1)



EPA Evaluation:



Evaluation of potential toxic effects were not discussed.



N66 EPA Response:



In the technical memorandum (CH2M HILL, July 23,1997) excerpted in EPA’s response to
the last comment, EPA provided comments that showed that the concentration of
chlorinated VOCs and complex organic pesticides are well below levels that are biologically
inhibitory. In addition, the July 23, 1997 memorandum cited data from the PRP pilot test
report that showed that the biological organisms were not inhibited. See response to
comment A-5, above. EPA therefore disagrees with the characterizations in this comment.



Comment A-6.2.
Handling of DDT Impacted Biomass



McLaren Report:



“In most existing Envirex applications, this biomass is discharged to a permitted waste receiving
system (i.e. sanitary sewer) or removed by filtration. This procedure will not be possible for the
Montrose system.” “[A]t the completion of the bench scale treatability test, a sample of GAC was
collected from the GAC-FBR to determine if the biomass contained DDT. Results of the analyses
showed that DDT was detectable in the biomass sample. Therefore, ARARs would need to be
established for the handling, storage and disposal of biomass [estimated at 100 pounds per day
from a flow rate of 300 gpm] from a GAC-FBR.” (page 6-3)



EPA Evaluation:



Evaluation of biomass generation and handling were not discussed.
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N67 EPA Response:



The above-referenced technical memorandum (CH2M HILL, July 23, 1997), EPA
provided the following analysis:



Hazardous Waste Characteristics of the Biological Sludge



The report also raised concerns that the resulting biological sludge will retain hazardous wastes
characteristics that will increase the cost of sludge disposal. Existing literature by the EPA
(EPA/600/S2-89/026), which describes an acclimated biological activated sludge system spiked with
chloroform, TCE, PCE, and Lindane, suggests that the sludge will not be a hazardous waste. Other, more
conservative, calculations indicate the sludge way be a hazardous waste. To be conservative, we suggest
assuming the sludge will be a hazardous waste.



While the sludge may be classified as a hazardous waste, the cost of disposing of the sludge is minor in
comparison to the total remedial cost. There is literature and vendor data available to estimate the sludge
yield for FBRs. Using estimated sludge yields, the projected system flow rate, and COD/BOD loadings, the
waste activated sludge quantity (lbs dry solids per day) can be estimated. The report provides an estimated
observed sludge yield of 0.17 lbs VSS/lb COD (Paragraph 6.3). Based on this sludge yield, the Montrose
system will generate only 19 lbs per day for each 100 gpm of groundwater treated. Based on a final sludge
solids concentration of 40 percent, the system would only generate approximately 9 tons per year for each
100 gpm of groundwater treated. Hazardous waste disposal, including solidification and disposal, will cost
approximately $200 per ton, or $1,800 per year, for each 100 gpm of groundwater treated. This added cost
is inconsequential in comparison to the scope of the remedial effort.



Amount and Handling Requirements of the Biological Sludge



Using the above-described sludge yield, the quantity of sludge can be estimated. This sludge quantity
estimate can be refined utilizing mass yield and sludge solids concentrations provided by vendors, and
reference literature. Based on the sludge quantity estimate, the size, scope, and cost of the solids handling
equipment can be estimated to the accuracy required for Superfund Site FSs and RODs.



As described in the above excerpt, the cost of handling potentially hazardous waste
biosludge is inconsequential relative to the other costs in the JGWFS. The handling
requirements of biomass in terms of worker safety is similar as will be required for spent
carbon from an air stripper and LGAC system.



Comment A-6.3.
FBR System Compatibility with Treated Water Injection Systems



McLaren Report:



“The presence of DO and nutrients in the GAC-FBR effluent will promote biological growth
which will impact downstream process equipment.” “[T]herefore, provisions for post treatment
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of the GAC-FBR effluent would be necessary to protect potential upset of downstream systems.”
page (6-2)



EPA Evaluation:



Campatibility with injection systems not evaluated.



N68 EPA Response:



Dissolved oxygen (DO) in downstream water is likely to occur in air stripping and in
ancillary treatment associated with LGAC due to exposure of the groundwater to
atmospheric oxygen. DO in downstream water from FBR may be lower than with air
stripping due to DO demand in the FBR treatment unit. Ancillary treatment has been
applied to JGWFS treatment trains to reduce scaling potential of water for injection
purposes. Chlorine feed has also been applied to JGWFS treatment trains to reduce the
potential for biological fouling of injection wells. Enhancements to these processes can be
considered during design. The application of these processes, or other ancillary treatment
processes, for the purpose of preventing clogging or fouling problems during injection, or
other water discharge activities, has been considered, evaluated, and will not undermine
the overall feasibility of the primary treatment process.



Comment A-6.4.
Operational Experience with FBR Systems



McLaren Report:



“There is no operational experience with GAC-FBR available upon which to base a practical
evaluation of the capabilities of the technology in an environment similar to that anticipated for
the Montrose project. (page viii).” “[N]one of the systems reviewed had p-CBSA, DDT or
chlorinated VOCs present in their waste streams. In addition, none of the systems had tested their
biomass for contaminants or were concerned with biomass recharge or had permit conditions to
prevent biomass reinjection.” (page 6-3)



EPA Evaluation:



“The vendor, Envirex, has a number of installation at remediation sites. Most of these sites are
handling hydrocarbons, including chlorobenzene and benzene. Other sites where FBR has been
used do not have p-CBSA in groundwater.” (page 4-27)



“FBR is a standard biological treatment technology utilized throughout the industry for treatment
of organic waste streams. The technology is well-proven and significant expertise exists in the
market place for its design, construction and operation." (page 4-27)
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Montrose Comment No. A-6.4:



EPA’s conclusion is that because other system have been built for various purposes, it should be
easy to build a system that will be effective for the unique characteristics of the Montrose
extracted groundwater. The McLaren Hart Study, which consisted of both obtaining information
from Envirex on existing systems and interviewing a cross-section of the actual operators, was
unable to find even one system of similar size that treats a composite of chemicals similar to
p-CBSA, chlorobenzene and benzene (not just as a small component of a higher concentration of
other common hydrocaron chemicals) or that being operated in conjunction with a treated water
re-injection system. The critical point is that there is no existing use of FBR that is remotely
comparable to the conditions expected at the Montrose Chemical Site and that the difference
between the characteristics of commonly used FBR systems and those expected at the Montrose
Chemical Site are potentially insurmountable.



N69 EPA Response:



EPA agrees that exact conditions at the Montrose Chemical Site relevant to this issue are
unique. It is not, by virtue of being unique, insurmountably different from all other
situations where the technology is being used, however. When site conditions are unique, a
candidate technology is pilot-tested to verify its applicability. The pilot study of FBRs
completed for this site showed that FBR technology is effective. Please also refer to the
above-detailed discussion. The potential problems raised by the commenters regarding this
technology have been considered by EPA in the JGWFS and the technical memorandum
cited herein. EPA has concluded that FBR is feasible as a coarse treatment process,
primarily for removal of p-CBSA, and for bulk removal of chlorobenzene and benzene in
extracted groundwater, and is cost-effective. Remedial design may suggest that other
treatment processes can be utilized at lower cost due to additional costs involved with
designing and operating an FBR system to accommodate the unique conditions at the
Joint Site. However, no information has been provided that suggests FBR will not be
feasible. On the contrary, significant amounts of information are available, and presented
in the record, that suggest FBR will be feasible, and should be a cost-effective process for
treating extracted groundwater.
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EXHIBIT “B”
Exhibit for Comment No. 10: EPA’s Proposal to Defer Indefinitely Agency
Decisionmaking with Respect to p-CBSA as a “Chemical of Concern” Ignores Available
Data That p-CBSA is Not a Hazardous Substance
EPA indicated in Section 5.4.1.5 of the JGWFS that during the remedial actions involving
groundwater extraction and injection, the distribution of p-CBSA at concentrations >25 mg/l
would decrease, whereas the distribution of p-CBSA at concentrations <25 mg/I would increase:



PAGES 5-73, PARAGRAPH 2: “It is important to understand the implication of injection on the
future distribution of p-CBSA. Specifically, the spatial distribution of p-CBSA concentrations of
less than 25 mg/L could increase over time during the remediation of the chlorobenzene plume.
Concentrations of greater than 25 mg/L should decrease over time because these concentrations
would be addressed by the chlorobenzene pumping. The increase in the distribution of p-CBSA
concentrations of less than 25 mg/L would occur because of the locations of the injection wells
relative to the current p-CBSA distribution together with the possibility that the concentration of
p-CBSA in the injected water could be as high as 25 mg/L, per the state requirement.”



In section 3.3.2.3 of the JGWFS, EPA indicated the following with respect to toxicity of p-CBSA:



“Currently, there are exceptionally few toxicological studies available on the possible health
effects of p-CBSA. The absence of chronic toxicity data, in particular, precludes derivation of a
drinking water standard; neither the federal government nor the State of California has
promulgated any drinking water standard or action level (e.g., MCL) for p-CBSA. Based on the
lack of carcinogenicity data, p-CBSA is classified in EPA weight-of-evidence group “D”— not
classifiable as to human carcinogenicity.”



“While these existing data would indicate a relatively low toxicity for p-CBSA, the data are
insufficient to support the establishment of toxicity values that would allow EPA to set provisional
in-situ cleanup standards for this compound.”



“EPA has evaluated whether additional toxicological studies are in progress or planned for
p-CBSA. Unfortunately, we have found no studies in progress, nor are any planned at this time.”



In the Public Notice describing the Proposed Groundwater Clean Up Plan, EPA indicated that
although they “do not currently propose to capture and shrink the area affected by p-CBSA
contamination at this time”, they may “reconsider actions for p-CBSA as new studies and
information on p-CBSA may be obtained” (emphasis added). It is further stated that “very little is
known about whether and to what extent p-CBSA has toxic properties” (pg. 13). EPA did not
mention the potential future implications for p-CBSA in the JGWFS as they did in the Public
Summary. It would be extremely costly to attempt to recover p-CBSA at some point in the future
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following the implementation of the proposed groundwater remedy. The p-CBSA plume is
projected to  expand to a substantial degree due to the injection of treated groundwater containing
p-CBSA. EPA  should therefore resolve all potential concerns with respect to p-CBSA including
its toxicological properties and potential breakdown products prior to requiring an aggressive
remedy which results in substantial redistribution of p-CBSA.



N70 EPA Response:



EPA responded to the points in this comment in response to General Comment No. 10 by
this, commenter (see above). EPA agrees that it would be costly to contain or fully
remediate pCBSA after the implementation of this remedial action. By using the terms, at
this “time,” and “EPA may reconsider...,” EPA was referring to the possibility that during
a statutorily mandated 5-year review of the remedy, EPA may find that sufficient
toxicological data exist to determine a health-based standard for pCBSA. Should this
occur, EPA would have to reconsider whether the remedy remained protective in light of
this new information. EPA cannot, as the commenter suggests, resolve all questions about
pCBSA at this time because the information necessary to do so simply does not exist. It
must also be considered that, if pCBSA arrives at drinking water wells, EPA may be
forced to consider whether wellhead treatment is appropriate because, under in such a
situation, direct and immediate exposure to the chemical would be imminent.



EXHIBIT “C”



EPA Responses to Comment No. 11:  EPA’s Treatment of Groundwater Modeling
Uncertainty Potentially Skews the Results and May Lead to Inaccurate Conclusions



Specific Comment 1



PAGES 5-12; PARAGRAPH 2: “In addition, the retardation in the migration of dissolved
contaminants caused by sorption/desorption processes, and the “tailing effects” that could result
from slower than anticipated desorption, matrix diffusion, or hydraulically isolated pore spaces, is
not fully accounted for by the model. As a result of these uncertainties, the model likely
underestimates the time to achieve the remedial objectives.”



EPA selectively emphasized those uncertainties that may prolong the cleanup time, which are
referred to as “tailing effects..” However, the time required for plume cleanup may well be less
than the model projections depending on which of the model uncertainties has the greater
influence.
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N71 EPA Response:



The “tailing effects” of contaminant transport caused by more likely (and more complex)
sorption/desorption processes, matrix diffusion, and hydraulically isolated pore spaces are
not (and cannot be) taken into account by the model and are likely to act significantly to
reduce the time to achieve complete cleanup. These parameters were not “selectively
emphasized” to prolong the cleanup time. See above responses to General Comment No. 11
from this commenter. We note again that the model was not used for an accurate
determination of total, absolute cleanup time. See earlier response to General Comment
No. 11.



EPA incorrectly states that retardation of dissolved contaminants is not incorporated into the
model, further giving the impression that the model results will underestimate the cleanup time.
Retardation of dissolved contaminants is incorporated into the model.



N72 EPA Response:



This comment is incorrect. It is not stated in the JGWFS that retardation of dissolved
contaminants is not incorporated into the model. Instead, the JGWFS states (reference)
hat “the retardation in the migration of dissolved contaminants caused by
sorption/desorption processes, and the ‘tailing effects’ that could result from slower
anticipated desorption, matrix diffusion, or hydraulically isolated pore spaces, is not fully
accounted by the model.” “Not fully accounted for” means that not all factors associated
with the retardation of solute transport were considered in the model. Specifically, the
statement refers to the fact that the model: (1) considers only linear sorption and constant
in time distribution coefficients; (2) is based on only a few values of total organic carbon
content, which is typically highly variable in space and time, and (3) does not consider
sorption (as opposed to organic sorption), matrix diffusion, or hydraulically isolated pore
spaces. All of these factors affect the retardation of solute transport.



EPA did not acknowledge that other uncertainties could potentially cause the plume to clean up at
a faster rate than indicated by the model simulations. These factors include:



Possible Chlorobenzene Biodegradation. Potential treatment of extracted groundwater using air
stripping or, to a lesser extent, fluidized bed methods could increase the oxygen content of the
injected water. It is likely that this would enhance in situ biodegradation of the chlorobenzene and
could shorten the overall cleanup time frame relative to the model simulations, which were
performed assuming no biodegradation. In addition, natural or intrinsic anaerobic biodegradation
may be occurring within the current plume at a low rate. Even a very low rate of biodegradation
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could significantly reduce the time required to remediate the chlorobenzene plume given the 50-
100-year time frames simulated by the model.



N73 EPA Response:



See response to General Comments 3 and 11 from this commenter, above.



Extraction Wells Remain on Throughout Model Simulations. In order to reduce the complexity of
the modeling effort, model simulations were run assuming that extraction wells continue pumping
even after the plume has cleaned up in the vicinity of the wells. In reality, wells would be turned
off or the pumpage would be shifted to particular wells as the plume cleaned up, which would
improve wellfield efficiency. Plume cleanup time frames would therefore tend to be shorter than
the model simulations because of this increase in wellfield efficiency. Although EPA appears to
acknowledge that the final wellfield could be operated in a more efficient manner than simulated
by the model, they do not acknowledge that this could in fact lead to shorter rather than longer
clean up times compared to the model simulations. (Section 5.1.4. 1; pg. 5-11).



N74 EPA Response:



See response to General Comment 11, above.



Aquitard Mass. Although EPA mentioned the fact that there is substantial uncertainty with respect
to the distribution of chlorobenzene mass in the lower Bellflower and Gage-Lynwood aquitards,
they apparently did not consider that this uncertainty could result in the model overestimating the
cleanup time frame. For the modeling, chlorobenzene concentrations throughout these aquitards
were assumed to be equal to the average of the concentrations in the overlying and underlying
aquifers. This method of assigning initial aquitard mass in the model may significantly
overestimate the actual aquitard mass and therefore overestimate the potential cleanup times
simulated by the model. H+A evaluated the potential impact of this uncertainty on the model
results (H+A, 1997), however, EPA elected not to mention these results in the JGWFS. The
sensitivity analysis performed by H+A suggests that if the actual mass in the aquitards is less than
was assumed in the model, then cleanup times would be considerably shorter than simulated.



N75 EPA Response:



See response to General Comment 11, above.
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Specific Comment 2



PAGE 5-13, PARAGRAPH 2: “Although achieving all of the remedial objectives would likely
exceed 50 years with most of the scenarios, the level of uncertainty associated with the simulation
of conditions over that time frame, and beyond, is sufficiently high as to make the (50-year)
results unreliable. Therefore, the evaluation of remedial scenarios with respect to the cleanup time
frames focuses on the rate of approaching cleanup as a qualitative measure of comparison
between scenarios.”



EPA indicated in Section 5.1.4.3 that model results beyond 50 years were not useable due to
long-term uncertainty. However they provide no rationale or basis for establishing 50 years as the
appropriate criterion for considering model simulations valid or invalid. The 50 year criterion is
arbitrary, since conditions could change over shorter time frames than 50 years or could remain
relatively stable over time frames considerably longer than 50 years. Because the model is being
used for comparative purposes only, the simulation results for the different remedial alternatives
provide a reasonable basis for comparison of long-term performance whether future hydraulic
conditions change or not.



N76 EPA Response:



EPA does not agree with the commenter that modeling simulations bear the same degree
of uncertainty regardless of the time frame being simulated. The results of the model
simulations are discussed in the JGWFS for 25-year time frame. At 25 years, the modeling
simulations are subject to much less uncertainty and therefore are more usable for making
conclusions about relative remedial progress amoung the alternatives.



The JGWFS does not establish “the criterion” of 50 years for considering model
simulations invalid. The JGWFS states, however, that the reliability of modeling results
decreases with the longer time frames because (1) the uncertainty in the input parameters
is exacerbated as time increases, and (2) future conditions in the basin could change. This
decreased reliability (increased uncertainty) is so great in the 50 and 100-year time frames
that EPA decided not to rely on these simulations. However, in doing so, EPA did not state
that the level of uncertainty reaches unacceptability at precisely 50 years.



The statement that “conditions may change over shorter time frames than 50 years” is
true, but the chances of significant changes occurring in groundwater use and
demographic patterns, groundwater needs, hydraulic changes, etc. is greater the longer
into the future one tries to predict. Taken at face value, the comment would imply that
with predictions of any kind, there is equal likelihood of the prediction being right whether
predicting one or a thousand years forward. Common sense, if nothing else, dictates that
this is not the case. Predictions over greater periods of time are generally more difficult
and carry greater uncertainty. It is true that neither change over a long period nor lack of
change in a short
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period is guaranteed; yet, all else equal, the longer the period of time, the greater the
chance and opportunity for significant change to occur and have an effect.



Furthermore, the groundwater basin has been adjudicated such that total groundwater extractions
by parties holding water rights are limited by court order. This indicates that the groundwater
pumping trends in the basin should remain relatively constant. This significantly reduces the
likelihood that hydraulic conditions in the West Coast basin will change in the future. Therefore,
the model results beyond 50 years can provide a reasonable basis for assessing the relative
performance of the various remedial alternatives.



N77 EPA Response:



As discussed In the JGWFS, and discussed above under General Comment 1B (EPA
Response N23 above, regarding institutional controls), the adjudication of the West Coast
Basin does not preclude installation of new wells in the vicinity of the site. In fact, the
Water Replenishment District of Southern California is currently evaluating the feasibility
of desalter wells, pumping at several thousand gallons per minute, in the Torrance area. 
An average extraction in the West Coast Basin over the last several years was
Approximately 50,000 acre-feet per year, which is about 77 percent of the adjudicated
extraction of 64,468 acre-feet per year. More water can therefore potentially be extracted
from the basin, including from the vicinity of the Joint Site. This pumping could cause
significant changes in hydraulic gradients and velocities of regional groundwater flow.
Water use can also be redistributed even If the same overall groundwater use level is
maintained. For these reasons, the results of the 50- and 100-year simulations originally
resented by the Respondents were not considered reliable. See also earlier responses.



Specific Comment 3



PAGES 5-12; LAST PARAGRAPH: “The longer the simulated time period, the greater the degree
of uncertainty in the model results. There are two principal reasons for this: (1) uncertainty in the
input parameters (identified above) is compounded over simulated time (e.g., nonrepresentative
values of hydraulic conductivity or retardation coefficient affect the simulated rate of contaminant
migration, and, in turn, affect the interpretation of the time required to achieve cleanup levels);



EPA’s characterization in section 5.1.4.3 gives the false impression that if actual aquifer hydraulic
and transport parameters vary from those used in the model, then the error in the model
simulations will increase in a compound manner with time.
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N78 EPA Response:



In the statements referenced above, the word “compounded” is used in the same manner
as the word “exacerbated.” This should be clear by the example cited, which immediately
followed the statement in question.



This gives the false impression that model error exceeds what would be expected under a constant
or linear error function, and instead increases in a manner similar to the way compound interest
accumulates, i.e., model error at later times increases exponentially compared to earlier model
error. This is not true. In addition, the sensitivity analysis performed by H+A and submitted to
EPA (H+A, 1997) clearly indicates that for most parameters, modeling error is in fact likely to be
greater during the shorter model simulations, i.e., prior to 25 years, as opposed to the longer
model simulations.



N79 EPA Response:



This comment generally refers to the degree to which the model does not account for or
accurately reflect actual conditions and processes (and no model perfectly does),
including not only general aquifer parameters but their local variations, various
physical processesnot simulated by the model, etc. What the commenter refers to as an
“error”, is the degree which the simulated result would deviate from the real-world
result due to these factors.



The comment is not clear. We can find no evidence in the sensitivity analyses for the
model performed by Hargis + Associates that would prove that the “modeling error”
(as just used) does not exacerbate the longer the time period being simulated. It Is very
doubtful that  such “errors” in the simulation of solute transport (that are based on
improper, or  non-representative, input values) would improve with simulated time.
Moreover, because Hargis cannot know future conditions nor differentiate at 25 years
the error attributable to differences in such conditions and deviations between the
present-modeled and actual initial conditions, it is not realistic that Hargis has
measured the “errors” at 25 years and shown them to be less than at lesser times. 



EPA did not assert that the effect of “errors” would necessarily increase with time in a
geometrical sense as the comment implies.
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EXHIBIT “D”



Exhibit for Comment No. 12:  EPA’s Cost Estimates Are Flawed and Cast Doubt on the
Remedy Selection Process



D-1:  EPA cost estimates contain mathematical errors for all chlorobenzene plume reduction and
treatment scenarios. Nearly 50 percent of the cost tables (15 of 36) provided in Appendix C of the
JGWFS are affected by mathematical errors. These errors serve to increase the overall cost of the
alternatives between $0.3 and $2.7 million. The FBR and air stripping scenarios for the 700 gpm
alternative are most affected, increasing their overall cost by $2.6 and $2.7 million, respectively.
A description of these mathematical errors is as follows:



N80 EPA Response:



This comment was addressed in more detail in EPA’s response above to General Comment
12; EPA Responses 48, 49, and 50. In summary, upon checking the cost numbers, we
encountered minor mathematical errors in certain cost tables in Appendix C. This error
occurred from a single spreadsheet error. The cost assumptions used in the JGWFS are
correct and do not need adjustment. The errors are small, resulting in minor changes to
the total costs of the JGWFS alternatives. The total cost of each alternative was increased
anywhere from 1.69 to 2.45 percent, depending on the alternative, without an impact on
the ranking of the alternatives (or on the preferred remedy). Table 1 in EPA Response 48
above presents the changes to the total costs of the alternatives. The changes are different
than those characterized by the commenter.



D-2:  Three of the cost estimate tables contained a mathematical error in the extraction piping
calculation. The indicated totals for “pipe & fittings, installation, & labor” and “electrical” did not
equal the product of the unit price and the number of feet of piping. These errors affected all 3
flow alternatives— 350, 700, and 1,400 gpm.



N81 EPA Response:



These tables are now corrected and reflect the product of the unit prices and the number
of feet of piping. The corrected cost tables are attached.



D-3:  One table for the 350 gpm alternative appeared to be missing a waste disposal cost and
subtotal for the cost of injection wells. The actual subtotal did not equal the value shown in the
cost summary sheet for this alternative.
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N82 EPA Response:



The comment is acknowledged. The table referred to was not printed fully because the
print area was inadequately defined, resulting in items being inadvertently omitted. The
table has been corrected. The corrected cost tables are attached.



D-4:  Two tables for the 700 gpm alternative contained mathematical errors in the capital cost
calculation. In these tables, several cost items are calculated as a percentage of total equipment
costs. The costs indicated for “Site Piping”, “Site I&C”, “Site Electrical”, “Common Facilities”,
and “Building/Lab Site Improvements” did not equal the product of the percentage and the total
equipment costs.



N83 EPA Response:



The comment is acknowledged. In these tables, a number was inadvertently typed over
a spreadsheet formula with a cell entry that did not reflect the correct percentages of
the treatment equipment costs. These tables are now corrected to reflect the product of
the percentage and the total equipment costs. The corrected cost tables are attached.



D-5:  All nine cost summary sheets contained errors affecting all flow scenarios— 350, 700, and
1,400 gpm. These summary sheets incorporate costs from other tables and then add indirect costs
as a percentage of the total direct costs. As a result, the 6 erroneous tables previously discussed
impact all nine summary sheets as some costs are common to all treatment alternatives.
Additionally, any change in the total direct costs then affects the calculation of indirect costs. One
cost summary sheet included an additional error in which the wrong cost table was incorporated
in the summation of direct costs.



N84 EPA Response:



The comment is acknowledged. In these tables, a number was inadvertently typed over a
spreadsheet formula with a cell entry that did not reflect the correct percentages of the
treatment equipment costs. This resulted in one mathematical error cascading through the
tables, causing the related errors in linked cost tables. These tables are corrected and
attached. There was thus actually one error, not multiple errors.



D-6:  Although not a mathematical error, the 700 gpm. alternatives did appear to contain
erroneous injection piping costs. The injection piping cost for the 700 gpm alternative is identical
to the injection piping cost for the 350 gpm alternative. Clearly, the injection piping cost for the
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700 gpm alternative should be more than the 350 gpm. alternative but less than the 1,400 gpm
alternative. With injection piping costs of $1.0 and $1.8 million for the 350 and 1,400 gpm
alternatives, respectively, an injection piping cost of $1.4 million for the 700 gpm alternative is
not unreasonable. Therefore, this error serves to increase all 700 gpm treatment alternatives by
approximately $0.4 million.



N85 EPA Response:



The cost of injection piping is the same for the 350-gpm and 700-gpm alternatives. This is
because a) the injection piping lengths are assumed to be the same based on the
configuration of the wellfields, and b) the unit costs are the same for the 350-gpm and 700-
gpm alternatives. 



EXHIBIT “E”



Exhibit for Comment No. 13: EPA’s Application of Residential Preliminary Remediation
Goals to the Montrose Chemical Site is Inappropriate.



EPA Note:  Many of the comments made by the commenter are not pertinent to
groundwater or groundwater remedy selection. Some of these have been identified in
the course of EPA responses, some have not. In most cases, because the comments
pertain to the RI Report, EPA has provided a response, even though such comments do
not relate to the remedy selection. This applies largely to comments applying to soils
issues.



Page 5-4, 3rd Paragraph:



(a) EPA’s use of Residential PRGs for soil is inappropriate. The stated rationale for using
residential values i.e., “use accommodates the uncertainty with the future use of the Montrose
Chemical Site” is unrealistic. The following revisions are recommended to clarify the limited
relevance and significance of PRG values, if the use of PRGs as a yardstick for comparison is to
continue:



“For illustrative purposes only, concentrations of specific contaminants in soil at all
depth intervals have been compared to EPA Region IX Preliminary Remediation goals
(PRGs) and other human health risk-based criteria. PRGs are generic (i.e. non site-
specific) risk-based concentration that are used by EPA, and others, for planning
purposes in the absence of site-specific risk assessments (EPA, 1998). PRGS have been,
developed for both residential and industrial soil. Although the planned future use of the
Montrose Property is industrial, EPA does not recommend that industrial PRGs be used
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for screening sites unless they are used in conjunction with residential values (EPA 1998).
Therefore, both residential and industrial PRGs are used in subsequent comparisons. The
more relevant site-specific health-based cleanup levels (HBCLs), developed as part of the
Human Health Risk Assessment for the Montrose Chemical Site, are also used for
comparison (Reference Soil HRA) for residential soil.



The appropriate use of PRGs is based on development of a conceptual site model that
identifies relevant exposure pathways and exposure scenarios for humans (EPA, 1998).
The primary condition for any meaningful use of PRGs is that exposure pathways of
concern and conditions at the site match those taken into account by the PRG framework
(EPA, 1998). For soil, these exposure factors include direct ingestion, inhalation, and
dermal contact. As such, PRGs and other risk-based criteria generally focus on the
uppermost 1 foot of soil, where potential exposures are most likely. The use of PRGs for
anything other than, comparative purposes becomes increasing  less relevant with depth.
HBCLs on the other hand, incorporate site specific evaluations of exposure pathways and
exposure scenarios, and as such are more relevant than PRGs.



Another necessary step in determining the usefulness of Region 9 PRGs is the
consideration of background contaminant concentrations. Background levels may exceed
risk-based PRGs (EPA, 1998). “An illustrative example of this is naturally occurring
arsenic in soils which frequently is higher than the risk-based PRG set at a one-in one-
million cancer risk (PRG for residential soils is 0.38 mg/kg). After considering
background concentrations in a local area, EPA Region 9 has at times used the
non-cancer PRG (22 mg/kg) to evaluate sites recognizing that this value tends to be above
background levels yet still falls within the range of soil concentrations that equate to
EPA’s “permissible” cancer risk range (EPA, 1998).”



PRGs are specifically not intended as a substitute for EPA guidance for preparing
baseline risk assessments (EPA, 1998). Chemical concentrations above these levels would
not automatically designate a site as “dirty” or trigger a response action. The PRGs do
not represent action levels that would require remedial action, nor are they cleanup goals
that would need to be met by a remedial action implemented at the site. Future use of the
site and cleanup goals for soil are being established for the Montrose Chemical Site as
part of the on-going Risk Assessment, FS, and remedy selection process.”



N86 EPA Response:



See EPA’s response to General Comment No. 13. It is noted that this comment pertains to
was of PRGs in the RI Report for comparison purposes to soil sampling results; this
comment does not pertain to groundwater or to groundwater remedy selection. 



Page 5-4 of the RI Report describes EPA’s use of PRGs as follows:











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-77



Montrose Chemical and Del Amo Superfund Sites March 1999



“Concentrations of specific contaminants In soil at all depth Intervals have been compare to EPA Region
IX Preliminary Remediation Goals (PRGs) for residential soil. Residential soil PRGs have been used in
the evaluation because they are more conservative (i.e., lower) than industrial soil PRG values, and their
use accommodates the uncertainty concerning the future use of the Montrose Chemical Site. It should be
noted that the PRG values for compounds are only used as a basis to compare the analytical results for
soil samples analyzed under this RI. The PRGs do not necessarily, represent action levels that would
require remedial action, nor are they cleanup goals that would need to be met by a remedial action
implemented at the site. Even though residential PRGs are being used, the property may be used for
industrial purposes in the future. Future use of the site and cleanup goals for soil will be established for
the Montrose Chemical Site at a later date.”



In choosing to compare the data to residential PRGs, EPA was simply following EPA
Region IX PRG guidelines that state that "when considering PRGs as preliminary goals,
residential concentrations should be used for maximum beneficial uses of a property"
EPA, 1998). In the RI Report, EPA clearly acknowledges the limitations of the PRGs and
hat residential PRGs are likely to be a conservative indication of contamination. EPA also
acknowledges that such a comparison does not imply a risk management decision (i.e. that
PRGs shall be used as the actual cleanup values for soil). EPA's use of PRGs was to
provide a reasonably conservative benchmark upon which to place the sampling results
into some sort of context. Therefore, EPA's use of PRGs is appropriate and properly
caveated..



EPA does not agree that the language proposed by the commenter is entirely correct, nor
hat it is necessary. EPA notes the commenter's position on this matter for the record, of
course. However, while the Montrose property is zoned industrial, this does not imply that
any comparisons to residential-based values are inappropriate. Assessing what would
happen in the case of residential use of the property is useful information even if cleanup
levels are not ultimately based on residential assumptions. The commenter's point about
background levels exceeding PRGs is correct for some contaminants. EPA would consider
his issue if, in the future, residential PRGs are proposed for use in the future for soils at 
be former Montrose plant.



To provide more detail on the use and limitations of PRGs, the following information
about PRGs is noted



“EPA Region IX Preliminary Remediation Goals (PRGs) are risk-based tools for
evaluating and cleaning up contaminated sites. They were developed to streamline and
standardize all stages of the risk decision-making process. EPA Region IX PRGs combine
current EPA toxicity values with standard exposure factors to estimate contaminant
concentrations in environmental media (soil, air, and water) that are considered protective
of humans, including sensitive groups, over a lifetime. Chemical concentrations above
these levels would automatically designate a site as dirty or trigger a response action.
However, exceeding a PRG suggests that further evaluation of the potential risks that may
be posed by site contaminants is appropriate. Further evaluation may include additional
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sample consideration of ambient levels in the environment, or a reassessment of the
assumptions contained in these screening-level estimates (e.g. appropriateness of route-to-
extrapolations, appropriateness of using chronic toxicity values to evaluate childhood
exposures, and appropriateness of generic exposure factors for a specific site etc.) (EPA,
1998)."”



(b) EPA uses PRGs from a 1996 EPA guidance document which has been superceded by a more
recent 1998 version. If the use of PRGs is to continue, EPA should revise and update text and
tables, as appropriate, to reflect the more recent guidance.



N87 EPA Response:



This comment pertains to the EPA's use of PRGs as for contextual purposes (not as
cleanup levels) for soils at the Montrose Chemical Site. This comment is not pertinent to
groundwater or to groundwater remedy selection. The 1998 PRGs were published on May
1, 1998, after EPA completed preparation of the RI Report. Because few of the PRGs for
contaminants at the site are different between the two versions, because the PRGs were
used for a simple screening level comparison of the data and not as cleanup levels, and
because the changes would have little overall effect on the RI Report, a revision of the RI
Report is not warranted at this time.



(c) EPA needs to provide the technical basis and rationale for assigning PRG values to Total DDT
and Total BHC, compounds; for which PRGs have not been established. Total DDT is the sum of
all isomers and metabolites of DDT (DDT, DDD, and DDE). Total BHC is the sum of all isomers
and metabolites of BHC. EPA’s guidance provides PRGs for isomers and metabolites of these
compounds, however it does not provide PRGs for Total DDT or Total BHC. In the RI Report
states that the PRGs for Total DDT and Total BHC in residential soil are 1.3 mg/kg and 0.071
mg/kg, respectively. If there is no technical basis for assigning PRGs, EPA could present the
PRGs for each metabolite. For example, EPA's 1998 PRGs, for DDT, DDD, and DDE in soil
range from 1.3 mg/kg to 19 mg/kg. PRGs for alpha-, beta-, gamma-, and technical grade BHC in
soil range from 0.09 mg/kg to 3.2 mg/kg (EPA, 1998).



N88 EPA Response:



The majority of total DDT detected at the Montrose Chemical Site was in the form of 4,4-
DDT and 2,4-DDT isomers; therefore, the PRG for DDT was used for comparison.
Likewise, the majority of total BHC detected at the Montrose Chemical Site was the alpha
isomer; therefore, the PRG for alpha-BHC was used. The comparison of the analytical
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results of each isomer of DDT and BHC to the PRG for each isomer is unwarranted for a
screening level comparison and would have little overall effect on the RI Report.



(d) A more relevant alternative to PRGs could incorporate Site-specific HBCLs which were
developed as part of the Risk Assessment for the Montrose Chemical Site. HBCLs for Total DDT
ranged from 5.59 to 1080 mg/kg (McLaren/Hart 1997). HBCLs for Total BHC ranged from 1.05
mg/kg to 105 mg/kg. These HBCLs are protective of human health at risk levels acceptable to
EPA.



N89 EPA Response:



Site-specific, health-based cleanup levels (HBCLs) have not been approved by EPA for the
Montrose Chemical Site. Once established and approved by EPA, the HBCLs would be
appropriate for use in more site-specific, in-depth comparison of the data.



E-2:  Page 5-12 and Page 5-84:  (a) EPA’s comparison of sediment results from municipal and
industrial drains and drainages to PRGs for residential soils is inappropriate. EPA should provide
a discussion regarding the technical appropriateness and relevancy of using PRGs for Residential
Soil in describing and comparing concentrations of DDT in sediment collected along drainages
which pass along "some of the most highly industrial areas in California, including chemical and
petroleum refineries" (Section 1.4.4 Page 1-39).



N90 EPA Response:



There am no established EPA Region IX PRGs for sediments. In the absence of PRGs
forsediments, EPA, believes it is reasonable to use soil PRGs for the purposes of a
screening level comparison, and for placing some context upon the levels found. The
nature of chemical exposures and the likely parameters involved may be reasonably
similar for both soils and sediments (they are similar for dust and soils, for instance), were
someone exposed: to such sediments. See earlier response with respect to EPA intentions
in using PRGs.



(b) EPA should provide the rationale for inconsistency in not using PRGs in comparing
concentrations of dichlorobenzenes, Methylene Chloride, Ethylbenzene, total xylenes, Methyl
Ethyl Ketone (MEK), Base Neutral/Acid Organic Compounds, and Chloral.
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N91 EPA Response:



A comparison of dichlorobenzenes, methylene chloride, ethylbenzene, total xylenes, and
methyl ethyl ketone to PRGs is provided in Table 5.1A. Base neutral/acid organic
compounds were not compared to PRGs because the intent of the screening level
comparison was to focus on the primary contaminant of concern such as DDT, BHC,
chlorobenzene, chloroform, and PCE. It should be noted that chloral does not have an
EPA Region IX PRG.



Page 5-51, 5-54, and 5-66:   EPA’s use of tap water PRGs for DDT, BHC, and chloroform in
characterizing groundwater conditions is misleading and inappropriate.



N92 EPA Response:



EPA disagrees. As previously indicated, EPA used PRGs for a screening level comparison.



Page 5-85:  EPA’s use of subjective statements (e.g. the statement in reference to sediment results
that total DDT concentrations were as high at (sic) 3.83 mg/kg, will above the PRG for residential
soil") should be avoided. Analytical data should be presented objectively and without bias.



N93 EPA Response:



The data was presented and discussed in an objective manner. As summary statements, such
wording is accurate and true. In general, such summary statements were supported by more
qualitative and detailed statements. 



EXHIBIT “F”



F-1 Page 1-1:   EPA’s bias is apparent on page 1 of the RI document with the phrase “ hazardous
substances, pollutants, and contaminants” [emphasis added]. Any one of these terms would be
adequate to make the point, but the use of all three terms is unnecessary. 



N94 EPA Response:



These three terms have formal statutory definitions In CERCLA, the Superfund law, and
regulatory application in its attending regulation, the National Contingency Plan (NCP).
For example, according to 40 C.F.R. 300.3(a)(2)(b), the scope of the NCP includes
response to “releases of hazardous substances pollutants, and contaminants.” The three
terms are
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used together in the RI Report, to indicate the releases at Montrose fall within the scope of
the NCP. No bias is present or intended.



F-2 Page 1-6:   In contrast to a factual summary of a comparatively large amount of operational
information, EPA’s use of language, and the tone, character, and content of EPA’s discussions
reveals a substantial amount of bias and subjectivity. After 14 years of RI investigations and a
discussion that spans 30 pages of single-spaced text, 16 figures, 7 aerial photographs, and a 100+
page appendix, EPA suggests that there remains much to discover about operations and site
conditions prior to completing the RI Process. For example“ ...this site history may be
supplemented as necessary to support additional remedial decision processes...is based on
information available at this time...continuing...investigations...subject to revision should new
information come to light in the course of these investigations.”



EPA’s implication that the available information is insufficient to characterize site conditions,
evaluate remedial alternatives, and select a remedy is unfounded.



N95 EPA Response:



Since the property was first developed for industrial use in the 1930s, operations on and
adjacent to the Montrose property have undergone frequent change. Operations included
paint manufacturing, sulfuric acid production, benzene hexachloride (BHC) production,
DDT production, including the change from a “batch” to a “continuous-batch” process,
and various onsite waste disposal methods. The site and operational history section was
written to provide the reader with an understanding of the complicated history of the site.
Figures and photographs were selected to show significant operational changes over the
last 50 to 60 years or to indicate areas of potential waste discharges. Sufficient information
is available for groundwater remedy selection; however, some additional data-gathering
activities may be needed to supplement the soil data.



The commenter in fact, is involved in a litigation with EPA through which EPA discovered
operational facts about the Montrose property that Montrose had not voluntarily
disclosed to EPA in the course of 14 years of remedial investigation. Investigations are
continuing in the neighborhoods surrounding the Montrose property. Investigations are
proceeding in sanitary sewers that EPA previously did not know may be contaminated. In
addition, inadequate numbers of soil samples may have been collected by Montrose in the
surface soils at the former Montrose plant property. This has no effect on the selection of
the remedy in this ROD, which pertains to groundwater. Regardless of the commenter's
reference to the length of the Montrose operational history section, EPA believes it is
appropriate to note to the reader in the RI Report that additional information may lead to
the discovery of new information and as-yet unknown conditions, operations and
contamination at the Montrose property.
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F-3 Page 1-6:   EPA’s overstates the significance of events such as “regulatory actions...taken by
State and local agencies against Montrose during its operations” without providing the context
as to how these “actions” are relevant to the RI.



N96 EPA Response:



A description of several air quality violations are provided on page 1-31, second
paragraph.. Sections 1.3.11, 1.3.12, and 1.3.13 list additional actions taken by regulators
concerning waste discharges by Montrose. These actions are relevant to the RI Report
because they document details of releases (e.g., when, where, and how much) of hazardous
substances to the environment.



F-4 Page 1-6:   EPA refers to a 1982 CERCLA inspection “...during which DDT was detected...” 
but does not provide a citation, supporting documentation, or the data.



N97 EPA Response:



The document supporting this inspection, with supporting documentation, photographs,
and results of data, are in the administrative record.



F-5 Page 1-7:   EPA provides no supporting documentation for the statement that “beginning in
1954, Stauffer operated a [BHC] pilot plant in the southeastern corner of the Montrose Property
itself and later converted it to a BHC production plant.” EPA continues with the generic
statement that “BHC/Lindane production uses benzene as a feedstock chemical. Further
processing of BHC to produce Lindane creates a waste stream containing alpha and beta BHC.



EPA should cite references and provide supporting documentation to establish the factual basis
for demonstrating that these statements apply specifically to Stauffer operations.



N98 EPA Response:



The City of Los Angeles granted a Certificate of Occupancy for the Stauffer
BHC/lindance plant in May of 1954 (EPA DCN 0639-95120). Annual Stauffer Chemical
Company Reports reviewing inter-company charges between Montrose Chemical
Corporation of California, Stauffer Chemical Company and Montrose Chemical of New
Jersey document the existence and operation of a “BHC” plant from 1955 until at least
1963 at the former Montrose plant property. See Stauffer Report in the Administrative
Record (EPA DCNs 0639-04678 through 0639-04685, consecutively). A City of Los
Angeles document
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establishes that the operation also included refining technical grade BHC into the pesticide
lindane. The City of Los Angeles Department of Buildings "Certificate of Occupancy"
dated May 19, 1954 (EPA DCN 0639-95120), identifies the new structure as a “lindane
pilot plant.” The Los Angeles Department of Public Works Bureau notes state that
Stauffer Chemical operations produced 4,800 pounds of lindane 26% per day (See A.R.
No. 0177).



According to the Kirk-Othmer Concise Encyclopedia of Chemical Technology, John Wiley
and Sons (1985, page 269), BHC is the "product formed by light-catalyzed addition of
chloride to benzene." The reaction produces a product containing a number of isomers
including gamma-, beta-, and alpha-BHC. The separation of gamma-BHC (also known as
Lindane) from this mixture of isomers, would result in a compound containing alpha- and
beta-BHC.



These documents are among several which may demonstrate the activity discussed by the
commenter.



F-6 Page 1-8:   EPA provides no basis or documentation for linking Montrose operations to
Stauffer's Dominguez Facility.



N99 EPA Response:



The connection between the Montrose Chemical operations at the Montrose plant
property in Torrance and the Stauffer facility in Dominguez is a minor point in the RI
Report. To date, EPA is aware of two significant connections. First, waste acid from the
Montrose DDT production process was burned at the Stauffer Dominguez facility. See
memorandum from R.G. Campbell, Stauffer Western Research Center, to E.C. Galloway,
dated January 23, 1973 (EPA DCN 0639-95121). Second, technical grade DDT
manufactured at Montrose plant property was:  directly sold to the Stauffer Dominguez
facility to be ground for Montrose Chemical on a contract basis. See Montrose Chemical
Corporation of California Documents in the administrative record (EPA DCNs
0639-95126 through 0639-95129, consecutively).



F-7 Page 1-9:   EPA does not explain the relevancy or basis, if any, of the statement “around
1970, partially in response to a lawsuit from an environmental group.”



N100 EPA Response:



This statement describes one of the reasons the Montrose may have changed its practice of
discharging industrial wastewater to the sewer. More detail is provided in Section 1.3.11,
page 1-23, where the text states:
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“On October 22, 1970, the environmental Defense Fund “EDF” sued Montrose and
LACSD, alleging that the discharge of DDT into the sewer system was
contaminating the esturaries and coastal waters of Southern California and
violating various laws. Although Montrose disagreed with EDF allegations,
Montrose agreed to eliminated all process water discharge to the sewer, which was
completed in about April 1971.”



F-8 Page 1-10:   EPA's states that “Accounts vary as to whether the rework area was ever
moved....some testimony indicates...other testimony indicates....” No reference is provided as to
what accounts and testimony are being referenced. The actual significance of these and similar
statements, if any, is not clear to the reader.



N101 EPA Response:



These statements help provide the reader with an understanding where on the Montrose
property certain DDT manufacturing operations occurred, specifically the DDT rework.
As stated in Section 1.3.9, page 1-17, a former employee has indicated that the rework
filter press leaked considerable quantities of chlorobenzene. This type of information is
useful in demonstrating that the remedial investigation was appropriate and sufficient.
This information is contained in a deposition which is in the administrative record.



F-9 Page 1-10:   EPA does not explain the relevancy or basis for the statement that "in 1968, the
rail spur was modified."



N102 EPA Response:



This statement helps provide the reader with an understanding of how operations at
Montrose changed over time. The rail spur was modified to allow unloading of
chlorobenzene and chloral from railroad tank cars into 50,000-gallon storage tanks.



F-10 Page 1-10:   EPA makes conclusions that do not appear to have a basis in fact. EPA states
that "Jones Chemical sold Montrose a variety of chemicals including, but not limited to
tetrachloroethylene, or perchloroethylene (PCE), trichloroethylene (TCE), and acetone between
1968 and 1973." The reference for this statement is a Price Card which appears to list PCE and
acetone, but does not appear to list TCE. The final entry, dated March 1982 (nine years beyond
the time-frame represented by EPA), lists "...40# Pl. Trichloro."
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The term "Trichloro" cannot reliably be construed to denote trichloroethylene. A variety of other
common chemicals may be referred to as "trichloro" (e.g. trichloropropane, trichlorobenzene,
trichlorofluoromethane, trichloroethane, trichlorophenol). Further, the unit of measure for the
Price Card's "Trichloro" entry appears to be “pounds” as opposed to "gallons." This information,
coupled with the fact that by the early 1980's TCE use in general was severely curtailed in the
United States, does not support EPA's conclusion that Montrose purchased, used, handled, or
disposed of TCE.



N103 EPA Response:



EPA agrees that the term "Trichloro" may not necessarily refer to trichloroethylene.



F-11 Page 1-10:   EPA's referenced documents do not appear to support EPA's interpretations.
EPA states that "...Montrose spent almost $5,000 in 1950 ... to purchase an unknown quantity of
para-dichlorobenzene." Again, EPA makes a conclusion that does not appear to have a basis in
fact.



The reference document with “Auth. #577" as “Para dichlorobenzene Eq.” and an expenditure of
$4,867 is listed under "Construction In Progress" along with facilities and equipment and not
under "Raw Materials" where chemical products such as oleum and fuel oil are listed. The
document does not appear to support EPA's conclusion that Montrose purchased para-
dichlorobenzene.



N104 EPA Response:



EPA will agree that the document may not refer to a purchase of dichlorobenzene, but it
indicates that dichlorobenzene was handled in some manner by Montrose. The term "Eq"
may refer to equipment that was being constructed to process or otherwise handle
dichlorobenzene. 



F-12 Page 1-10:   EPA's textual discussions of Agrisolv 75 and Toxicol (reportedly raw materials
used for the production of DDT) do not appear to be consistent with the supporting references
cited by EPA and provided in Appendix L



In the text, EPA states that “Agrisolv 75 is a heavy aromatic but contains benzene, toluene,
ethylbenzene, and xylene at levels up to 1 percent. By weight, Toxisol-B is approximately 84
percent xylene, and 8 percent ethylbenzene. Toxisol-PX is mostly ethylbenzene and approximately
3 percent xylene by weight. Both Toxisol-B and Toxisol-PX also contain benzene and toluene.”











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-86



Montrose Chemical and Del Amo Superfund Sites March 1999



In Appendix L, EPA presents supporting documentation which gives the reader a different sense.
With regard to Agrisolv 75 the supporting documentation states that " benzene, toluene,
ethylbenzene, and xylenes make up less than 1 percent ... and are present in minute quantities."
With regard to Toxicol, EPA provides documents which state that Toxicol-B and Toxisol-PX
"contained minuscule amounts of toluene, benzene, and ethylbenzene."



Aside from clarifying this apparent inconsistency, EPA should provide the reader with some sense
of how, when, and for what purpose these materials were actually used in the manufacture of
DDT and the quantities that were used. For example, the supporting documents provided in
Appendix L seem to indicate that Agrisolv 75 is essentially "mineral spirits" or “naphtha” and that
Toxisol-PX is used primarily as a blending component in production of gasoline with no apparent
link to the manufacture of DDT. 



N105 EPA Response:



Montrose document (included as part of Montrose's response to an information request
from the National Oceans and Atmospheres Administration, NOAA), a facsimile from
Montrose Chemical Corporation to Latham & Watkins dated March 13, 1990, describes
the manufacture of DDT and lists Agrisolv 75 and Toxicol (also described as "aromatic
petroleum derivative') as raw materials (see Document 67 in Appendix L of the Montrose
Site RI Report). In addition, Document 70 In Appendix of the Montrose Site RI Report
indicates that Richfield Oil "marketed [Toxicol-B and Toxicol-PX] as solvents to be used
in the manufacture of pesticides." This Montrose document also independently lists xylene
and kerosene as raw materials used by Montrose at the Montrose plant property. These
materials were often used in the pesticide formulation industry to produce DDT oil
solutions an d DDT emulsion concentrates. See Farm Chemicals Handbook page D80,
1977 (EPA DCN 0639-95130). The above-mentioned Montrose document lists both DDT
oil solutions and DDT emulsified concentrate as “products” produced at the Montrose
plant property. Therefore, Montrose itself may be the best source of further information
concerning the use of these two chemicals in the DDT manufacturing process.



The statements concerning Agrisolv 75 are correct and not inconsistent. The documents in
Appendix L of the Montrose Site RI Report indicates that benzene, toluene, ethylbenzene,
and xylene “make up less than 1 percent” of Agrisolv 75. The document also states that
benzene, toluene, ehtylbenzene, and xylene are present in “minute quantities.” In the text
on page 1-11, EPA states that “Agrisolv 75 is a heavy aromatic but contains benzene,
toluene, ethylbenzene, and xylene at levels up to 1 percent.” As “less than 1 percent” could
mean any quantity up to 1 percent, EPA believes that “up to 1 percent” is an appropriate
characterization.



Appendix L of the Montrose Site RI Report provides several documents describing the
composition of Toxicol. One of the documents, a Richfield Oil Corporation analysis dated
November 7, 1963 (during the time that Montrose manufactured DDT), indicates that
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Toxicol-B contains over 84 percent xylenes and over 8 percent ethylbenzene and that
Toxicol-PX contains over 3 percent xylenes and several ethylbenzenes. Other documents in
Appendix L indicate that the solvents Toxicol-B and Toxicol-PX contained "minuscule
amounts" of benzene, toluene, and ethylbenzene. With regard to the amount of
ethylbenzene in Toxicol, the documents do not appear to agree. However, these documents
may be reporting the composition of Toxicol at different times and the composition of
Toxicol may have changed over time. With regard to benzene and toluene, EPA does not
believe the statements from Appendix L of the Montrose Site RI Report are in conflict
with the text on page 1-11 where it states that "both Toxisol-B and Toxisol-PX also
contain benzene and toluene." The solvents still "contain" benzene and toluene even if
they contain "minuscule amounts" of benzene and toluene.



 



SECTION 1 TABLES AND FIGURES:



F-13. The following series of specific comments refer to Tables and Figures provided in Section 1
of EPA's RI Report.



N106 EPA Response:



Many of the following comments request that EPA provide the basis for items identified on
photographs  and figures in Section 1 of the Montrose Site RI Report. Unless otherwise
noted, the basis for the items includes, but is not limited to, the following. All items in the
figures are supported by the administrative record.



• Drawing C1-B of the facility titled Montrose Chemical Corp. of California, General
Arrangement of Plant, dated December 17, 1946, latest revision November 20,
1963.



• Drawing of the facility titled Montrose Chemical Corp. of Calif, Plant Drainage,
General Arrangement, dated March 20, 1953, latest revision July 16. 1963.



• Drawing of the facility titled Montrose Chemical Corp. of California, Process Area
Drainage System, dated June 1975, revised January 9, 1982.



• Interviews with and depositions of former the Montrose employees



• As-built plans for Southwest County Project No. 1250, Line C, Unit 2, Los Angeles
County Flood Control District (referenced on page 1-38 of RI Report)



• Los Angeles City Map No. 599



• Evaluation of aerial photographs



• Releasable documents obtained by EPA in its litigation with Montrose
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• Documents appearing in Appendix L of the Montrose Site RI Report



• Documents appearing in the Administrative Record for this remedial action



FIGURE 1.4:  Incorrectly identifies Montrose Property as Montrose Chemical Site



N107 EPA Response:



Cornment noted. The figure should read "Montrose Property." The distinction between
property and site is significant.



Does not indicate the meaning or significance of the Del Amo Site "Pan Handle"



N108 EPA Response:



The term "panhandle" is commonly used to describe geographical features. This portion
of the Del Amo Superfund Site is discussed in the text on page 1-36.



Adds labels for the Gardena Valley Landfill, Golden Eagle Refinery, and Cal Compact Landfill
without showing geographic boundaries



N109 EPA Response:



The labels indicate the area in which these facilities are located. For the purposes of this
figure, geographic boundaries are unnecessary. A reasonable depiction of boundaries of
these former solid waste/debris landfills can be found in the Del Amo Groundwater RI
Report. 



FIGURE 1.6A:  Air Photo 1928:  Label for Kenwood Drain does not appear to be consistent with
text discussion.



N110 EPA Response:



This comment is not specific enough to provide a response.



FIGURE 1.6E:  Air Photo 1952:  Does not provide basis/significance for "Area of Activity"
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Does not provide basis for “Trench containing white toned material”



Does not provide basis for "Sugar Lime Pile"



Does not provide basis for "Laboratory."



FIGURE 1.6F:  Air Photo 1952:  Identifies Ponded runoff from Montrose, does not provide basis



Identifies Trench with white toned material, does not provide basis



Identifies Ditch with runoff (on-property and Off-Property), does not provide basis



N111 EPA Response:
See response to Comment F-13.



Identifies Del Amo Site "Panhandle", does not provide basis or significance



N112 EPA Response:



The term "panhandle" is commonly used to describe geographical features. This portion
of the former Del Amo plant property is discussed in the text on page 1-36.



FIGURE 1.7A:  Pre 1953 Plant Layout Standard Batch Process:  Should indicate "schematic"
and or “conceptual”, does not provide basis—



N113 EPA Response:



See response to Comment F-13. EPA agrees it is a schematic.



Identifies “lead-lined” waste trench, does not provide basis



Identifies "Stauffer Tanks", does not provide basis



Identifies “Turntable (1955)”, does not indicate relevancy



N114 EPA Response:



See response to Comment F-13.



The turntables were used to form chips or flakes of DDT from crystallized DDT.
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Introduces acronym "MCB", does not define



N115 EPA Response:



MCB is an acronym for monochlorobenzene, one of the primary raw materials used to
make DDT and one of the primary contaminants at the former Montrose plant.



Identifies Warehouse #1 and Grinding Plant (where crystallization occurred), does not provide
basis



Identifies Stauffer Acid Plant, does not provide basis



N116 EPA Response:



See response to comment F-13.



Identifies a 10 foot sewer to Western Avenue, likely error? Should be 10-inch diameter?



N117 EPA Response:



EPA concurs. The text should read 10-inch diameter.



Identifies numerous tanks but does not provide basis or distinguish between above ground and
below ground tanks.



N118 EPA Response:



For the basis of the tanks, see response to Comment F-13. It is EPA's understanding that 
the tanks shown in Figure 1.7A am above ground. When shown in figures in this report,
belowground tanks are noted as such.



FIGURE 1.7B:  Post 1953 Plant Layout:  Identifies 18' sewer to LACSD 57-inch sewer (JOD),
likely error? Should be 18-inch diameter?



N119 EPA Response:



EPA concurs. The text should read 18-inch diameter.
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As comparison, Figure 1.3 shows a cross-over at JOD with JOD on east and District 5 on west,
with a tie in to JOD.



N120 EPA Response:



The sewer line configuration on Figure 1.3 is correct, the one on Figure 1.7 is in error.



Shows 10' sewer to Western Avenue, likely error? Should be 10-inch diameter?



N121 EPA Response:



EPA concurs. The text should read 10-inch diameter.



FIGURE 1.7C:  Post 1953 CPA



Identifies hot water beater, redundant?, does not provide basis—



N122 EPA Response:



Hot water heater is a commonly used term. For the basis of the hot water beater, see
response to Comment F-13.



Identifies surface drain to pond, does not provide basis and is inconsistent with Figure 1.11



N123 EPA Response:



For the basis of the surface drain to pond, see response to Comment F-13. Figure is
consistent with Figure 1.11. Figure 1.7C shows Central Process Area drainage while
Figure 1.11 shows overall plant drainage.



Does not distinguish between above ground and below ground tanks



N124 EPA Response:



Belowground tanks are noted as such in the label in Figure 1.7C.



Identifies surface drain to southeast corner of Property, does not provide basis
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N125 EPA Response:
See response to Comment F-13.



FIGURE 1.8B:  Identifies “Spent oleum/oleum”as concentrated fuming sulfuric acid; spent acid
as oleum; and spent oleum/oleum as (S.O./O.). EPA should clarify the distinction between "acid"
and "spent acid"



N126 EPA Response:
EPA concurs that this figure's terms could have been somewhat more clear, but even as
they are, they are reasonably correct. Oleum is concentrated fuming sulfuric acid. When
spent, it has become diluted through the DDT manufacturing process. However, “dilute” is
misleading; it is only dilute in the sense that it is no longer strong enough for efficient use
in e reaction to make DDT -- it remains an incredibly powerful acid by any other account.
Spent oleum/oleum is mixture of spent (dilute) oleum and fresh oleum used to replenish it.
As replenished, it is again concentrated enough to carry out the reaction.



Identifies acid resistant, brick-lined trenches and drains, does not provide basis



FIGURE 1.11:  Identifies surface drainage at CPA, not consistent with Figure 1.7C, does not
provide basis



N127 EPA Response:
See response to Comment F-13.



Identifies 10' Sewer to Western (see previous re: likely error i.e. 10-inch)



N128 EPA Response:
The text should read 10-inch.



Identifies Normandie Avenue ditch as On-Property, inconsistent and erroneous



N129 EPA Response:
The arrow ideally would have been shorter to indicate a location closer to Normandie
Avenue. The intent was not to indicate the ditch as on-property.
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Identifies Plant drain Area in SE corner with no shading, error? Significance?



N130 EPA Response:



The figure was adapted from a drawing provided by Montrose, which did not indicate the
surface water runoff direction in this area.



FIGURE 1.12:  Figure provided does not appear to be complete, (no shading)



N131 EPA Response:



The commentor apparently reviewed a poor quality reproduction of the report. The
shading is present in other copies of the RI Report.



Identifies 3 different "Swales", inconsistent terminology?



N132 EPA Response:



comment is not specific enough to provide a response. EPA finds no inconsistency.



Figure title creates improper association between 1941 (pre-Montrose) drainage and Montrose
operations



N133 EPA Response:



The figure clearly indicates that the drainage is in 1941 prior to the Montrose (top left
corner indicates "Future Site of Montrose Chemical Corp.").



FIGURE 1.13:  Identifies culverts (2), does not provide basis



N134 EPA Response:



See response to Comment F-13.



Identifies "unimproved channel" where "Swale" was, inconsistent terminology?
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N135 EPA Response:



A swale is a natural, "low tract of land," in this case intended to imply an open (e.g. wider
than a ditch or channel) depression in the landscape. The unimproved channel is a feature
which appears on Los Angeles City Map No. 599 at the location shown. The channel exists
thin the range of the original swale, but was probably an artifact both of the original swale
and of subsequent fill and construction activities in the neighborhood as houses and streets
were built. The two are not inconsistent; one follows from the other at a later point in time.



FIGURE 1.14:  Kenwood Drain construction



Figure should indicate dates and provide references/basis for features depicted



N136 EPA Response:



See response to Comment F-13.



Identifies Kenwood drain at Armco as 36" Reinforced Concrete Pipe (thought was box drain)



N137 EPA Response:



As stated on page 1-40, the Kenwood Drain varies in design, including both reinforced
concrete pipe and reinforced concrete box sections.



Identifies oblique rather than perpendicular connection with Torrance lateral



N138 EPA Response:



Comment noted. The schematic should show a perpendicular connection with Torrance
Lateral. Irrelevant.



Identifies Storm Drain Easement east of Normandie crossing Del Amo Boulevard and 204th
Street, does not provide basis



N139 EPA Response:



See response to Comment F-13.
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FIGURE 1.15:  Misidentifies location of Normandie Avenue Ditch



N140 EPA Response:



The Normandie Avenue Ditch is properly located.



Identifies an oblique rather than perpendicular connection to Torrance Lateral



N141 EPA Response:



Comment noted. Irrelevant.



EXHIBIT "G"
Exhibit for Commentt No. 18:  Miscellaneous Comments on JGWFS Report



This exhibit provides additional specific comments to EPA JGWFS.



SECTION 2 - PHYSICAL CHARACTERISTICS AND CONCEPTUAL MODEL



FIGURE 2-9:  Groundwater elevations in the Lynwood Aquifer are not contoured. The text
implies that water level contours were not prepared for the Lynwood due to “limited data.”
However, Lynwood aquifer water level data have been contoured many times during the 7 years
of groundwater monitoring conducted in the Lynwood aquifer as part of the Montrose RI.
Lynwood aquifer water level contours are presented in EPA's Final Draft Rl Report.



N142 EPA Response:



There are insufficient data over a wide enough area to make contouring groundwater
levels meaningful. Contouring the data, therefore, does not add any particular benefit.



Water level data shown on Figure 2-9 are different than presented in the Montrose RI Report. The
difference in elevations most likely results from disparity between the Montrose and Del Amo
survey elevations for these wells.



N143 EPA Response:



The water-level data in the JGWFS were as used by Montrose and the Del Amo
Respondent in the JGWFS effort.
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PAGE 2-21, FIRST FULL PARAGRAPH:   The conclusion that "groundwater flow directions
and gradients within each unit at the Joint Site" are relatively consistent is not very compelling
considering the limited time period (about 3 years) which is provided as the basis for this
conclusion. The discussion should base any conclusions on the full 12 years of available water
level data. The text indicates that "the trend of rising water levels is generally consistent in all
hydrostratigraphic units", however the trend in the Lynwood aquifer exhibits substantial upward
and downward shifts in water level which differ from the trend in the shallower units.



N144 EPA Response:



The statement in the JGWFS refers to data, “ ...over a period of more than 3 years...”
page 2-21, paragraph 1). The water-level-data are interpreted across the whole Joint Site.
Accordingly, the data for both the Montrose and the Del Amo Sites must be for a
consistent period of record. Although the period of record for water-level data at the
Montrose chemical Site may be 12 years, the period of record at Del Amo is less.



The comment regarding the Lynwood Aquifer is misleading. Although the JGWFS does
state that, “...the trend of rising water levels is generally consistent in all
hydrostratigraphic units.” The sentence goes on to qualify the specific units and the
Lynwood Aquifer is not listed).



In addition, it should be mentioned that the gradient and direction of groundwater flow at the
water table is variable near the southern portion of the Del Amo Site due to localized mounding
(Figure 2-5b). The mounding of the water table in this area is apparently due to local recharge
from sources such as sewer or water lines. These mounds may tend to act as a hydraulic barrier to
the migration of benzene. Changes in this local recharge could occur if these lines are replaced or
repaired, potentially causing changes in the direction of groundwater flow and hydraulic gradients
in the water table units, which could in turn affect the migration of benzene.



N145 EPA Response:



This is an excellent and important comment. This is one reason that the migration of
benzene must be monitored and if it does occur, contingent active hydraulic means, as
established by this ROD, will be used to contain it.



PAGE 2-21, SECOND TO LAST PARAGRAPH, LAST SENTENCE:   The regional
infiltration rate, which was backed out of the groundwater flow model during calibration, is
unlikely to be representative of site-specific infiltration rates. The sentence should merely state
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that a uniform infiltration rate of 1 inch per year, which is approximately 7 percent of the average
rainfall, was used in calibration of the regional groundwater model.



N146 EPA Response:



The recharge rate of 1 inch per year may well be representative of the site-specific
conditions with the exception of local recharge areas. Your revised statement is not
incorrect, however.



PAGE 2-22, FIRST PARAGRAPH:   The statement that “there is no evidence that the water
table could have been as deep as the MBFC during the operations at the Del Amo facility” is
misleading. The statement should read "insufficient data are available to determine if the water
table was as deep as the MBFC sand...”



N147 EPA Response:



Comment noted.



There is at least one plausible explanation for how the water table could have been as deep as the
MBFC during the operations at the Del Amo facility. Given the nature and timing of War Era
operations at the Del Amo facility, the amount of water needed to supply plant requirements was
likely substantial. It is likely that plant needs were supplied partially, if not entirely, by large
capacity groundwater extraction wells located at the facility. Such industrial water supply wells,
especially if completed at or near first water, would be expected to create cones of depression that
could substantially lower the water table locally. Information regarding War Era operations at the
Del Amo facility may be available by way of Freedom of Information (FOIA) requests from the
U.S. Government.



N148 EPA Response:



Comment noted.



PAGE 2-28:  The statement "LNAPL at the MW-20 area is limited to the saturated zone and has
not been detected in the vadose zone" is not accurate. The statement should be qualified to more
accurately represent inherent uncertainties by merely stating the LNAPL was detected (or



N149 EPA Response:



Comment noted.
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EPA should discuss the basis for the determination that NAPL detected in piezometer P-1 is
unrelated to the Del Amo facility operations.



N150 EPA Response:



The JGWFS discussion of LNAPL In piezometer P-1 is sufficient. Specifically, the JGWFS
states that the NAPL in piezometer in P-1, “... is a complex petroleum product, which is
likely associated with one or more petroleum pipelines in the vicinity of the Joint Site:” A
formal determination that the LNAPL is not related in any way to the Del Amo Site was
not made, although it does not lie within the former plant property or operations and lies
aligned with the pipeline.



FIGURE 2-11, SOURCE AREAS:  This figure implies that the Montrose Central Process Area
is a benzene “source area”, based on "elevated" concentrations of benzene in groundwater at
monitor wells XMW-2 and XUBT-03. However the maximum detected concentration at these
wells, (230 ug/1), is relatively low compared to the concentration of benzene near the southern
boundary of the Montrose Property (Figure 2-15). The high concentration of benzene and the
occurrence of naphthalene at the southern Montrose property boundary (monitor well XMW-1)
indicate that the likely source of the elevated benzene is either the Del Amo facility or the pipeline
corridor located immediately south of the Montrose Property. EPA should revise the text and
Figure 2-11 to indicate that these facilities, rather than the Montrose Central Process Area, are the
suspected sources of the elevated benzene concentrations near the southern boundary of the
Montrose Property.



N151 EPA Response:



Th e available data cannot be reasonably interpreted to preclude the Montrose plant's
Central Process Area from being a potential source of benzene contamination. There is no
basis for concluding that there is only one source of benzene. EPA identified potential
sources of benzene for the area. EPA also does not discount the possibility that the pipeline
corridor or the Del Amo facility is a potential contributor, as suggested by the comment.



FIGURE 2-12, AREAS OF KNOWN OR HIGHLY SUSPECTED NAPL:   The DNAPL area
indicated at the Montrose Chemical Site is the approximate area of suspected or inferred DNAPL.
The confirmed area of DNAPL occurrence is represented by a smaller area as indicated on Figure
5-44 of the Montrose RI.
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N152 EPA Response:



The area depicted in Figure 2-12 of the JGWFS is approximately the same size area in
Figure 5-44 where the DNAPL occurrence is designated as "uncertain."



EPA should provide the basis for the word "Highly" as used in the figure title and/or delete it.



N153 EPA Response: 



The term “areas of highly suspected NAPL” refers to areas where NAPL and/or indirect
evidence of NAPL (e.g., elevated concentrations, ROST results) was observed. Area of
suspected NAPL are those areas where the evidence of NAPL is less pronounced (e.g.,
concentrations are elevated, but lower than in areas of highly suspected NAPL). Please
refer to the original reference for the definition of these terms (i.e., The Final
Groundwater Remedial Investigation Report, Dated May 15,1998, by Dames & Moore,
prepared on behalf of the Del Amo Respondents).



PAGE 2-33, SECOND PARAGRAPH:  EPA should explain the suggestion that there is more than
one source of LNAPL at the MW-7 area.



N154 EPA Response:



No explanation is necessary as the word, "sources" is a typographical error and should
have read "source" in the sentence in question.



FIGURE 2-13:  This figure should be replaced with the more recent Figure 5-44 from the
Montrose RI Report, which more accurately depicts the area of DNAPL occurrence.



N155 EPA Response:



We agree that doing so would have been an improvement, but does not affect the
conclusions or analyses of the document.



PAGE 2-38:  The statement that "the origin and distribution of both benzene and chlorobenzene
are representative of other COCs detected at the Joint Site, the distribution and origin of which are
similar to those of benzene or chlorobenzene" is inaccurate and misleading. The statement needs
to more accurately and objectively reflect what is known and not known about sources and the
nature and extent of COCs other than chlorobenzene and benzene in groundwater.
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N156 EPA Response:



To clarify: EPA did not intend to imply that the origins of all contaminants at the Joint
Site are the same. Rather, the statement was intended to imply that within the
distributions of these two contaminants lie the majority of the distributions of all other
COCs which are pertinent to the Joint Site. The JGWFS does present extensive analysis of
the distributions of chlorobenzene, benzene, and TCE/PCE, which do provide an
appropriate basis for plume divisions as identified in the JGWFS. The relevant
information about all of the COCs is presented in the RI Reports.



EPA's definition of COCs (contaminants of concern) in the JGWFS is inconsistent with the terms
“'chemicals of concern” (COCs), "chemicals of primary concern (COPCs)", and "compounds of
concern (COCs)" used in various RI documents. This is confusing and should be rectified by
consistent definition and use of these terms. A specific listing of COCs for groundwater should be
provided in the JGWFS as opposed to referring the reader to the two different lists included in the
two separate RI Reports.



N157 EPA Response:



The JGWFS clearly identifies the contaminants of concern consistently with the RI
Reports as the chemicals shown as detected in the RI Reports (Section 2.2.3, page 2-38).
The contaminants of concern in groundwater include all chemicals in groundwater at the
Joint Site that arrived in groundwater directly or indirectly due to human activities and
which are either hazardous substances or pollutants and contaminants as described under
CERCLA. These are “of concern” in that they must be addressed by the remedial action.
This includes a large number of chemicals (more than 25) in the case of the Joint Site.
When JGWFS refers to COCs, the term is used to mean the full list of chemicals, as
described above; hence, there is no inconsistency.



However, EPA simplified the JGWFS by focusing the principal remedial action analyses
on smaller list of contaminants from the standpoint of their ability to have a significant
effect evaluation of remedial alternatives. EPA provides clarifying statements in Section 2
(Section 2.2.3, page 2-38) of the JGWFS explaining this. When the JGWFS evaluates
discharge options, it considers all COCs, nonetheless.



Copying in large amounts of information from the RI Reports about all COCs, beyond
that needed for the analyses in the JGWFS, would be redundant and would not serve the
purpose of the JGWFS. The RI Reports and the FS reports stand as “the RI/FS” and
reference to the RI Reports within the FS is not inappropriate.
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PAGE 2-41:  EPA states that "TCE is considered to be a dominant chlorinated solvent because it
has been detected at higher concentrations than other chlorinated solvents, and its spatial
distribution is representative of the other detected chlorinated solvents." EPA's statement
regarding the similar distribution of the chlorinated solvents is misleading in that other
chlorinated solvents have their own distinct distribution and in some areas the concentration of
other chlorinated solvents exceeds the concentration of TCE. For example, the concentration of
PCE exceeds that of TCE in the vicinity of the Jones Chemical site.



N158 EPA Response:



In the statement on page 2-41 that is in question, EPA primarily refers to TCE at the
western boundary of the former Del Amo plant. As stated in the JGWFS, the distribution
of chlorinated solvents near Jones Chemical as well as in other areas within the
chlorobenzene plume is not well defined because the analytical detection limits for TCE
have been due to the presence of elevated chlorobenzene concentrations. The use of the
term "TCE" to represent TCE and PCE is a short-hand convention; the TCE/PCE near
the Jones Chemical site is within the chlorobenzene plume will be addressed by the
remedial actions for the chlorobenzene plume, regardless of small differences which way
exist in the TCE and PCE distributions. It is the TCE/PCE outside the chlorobenzene
plurne within the Joint Site which form the “TCE plume” as defined for the FS.



PAGE 2-53:  As previously discussed, there is a plausible mechanism which could allow for the
presence of LNAPL, and therefore account for the high benzene concentrations in the MBFC,
which EPA fails to mention. Although the potential occurrence of unknown abandoned wells is
raised in the context of allowing downward dissolved benzene transport, the potential for these
same production wells to have locally lowered the water table into the MBFC sand allowing
LNAPL penetration was not discussed.



N159 EPA Response:



Comment noted.



PAGE 2-54:  EPA's statement that "A conclusive link between the high concentrations detected
in Well XG-19, which is one of the farthest downgradient wells, and the DNAPL source area on
the Montrose property has not been established." is misleading and suggests that it is likely that
DNAPL occurs at this well, but that not enough data have been collected to demonstrate this. This
statement provides a false sense that there is somehow a significant potential for DNAPL to have
migrated to this depth and location. This is unreasonable speculation given the distance from the
site, the depth of the Gage aquifer, and the lower concentrations which occur in the











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-102



Montrose Chemical and Del Amo Superfund Sites March 1999



water table at this location and in the Gage aquifer upgradient of this location. In addition, this
implication is inconsistent with the discussion of the distribution of chlorobenzene in the Gage
aquifer provided in the EPA-revised RI Report. EPA should remove this type of speculation from
the JGWFS and ensure consistency with discussions provided in the RI Report.



N160 EPA Response:



The statement in question does not suggest that there is, “...a significant potential for
DNAPL to have migrated to this depth and location.” In fact, the wording implies just the
opposite. See also, for example Figures 2-12 and 2-13, which neither illustrate nor suggest
that DNAPL extends from the DNAPL source area on the Montrose property to XG-19.
Instead, the wording clearly implies that source of elevated chlorobenzene concentrations
in XG-19 (via dissolved transport) has pot been specifically confirmed to be the Montrose
DNAPL source area.



PAGE 2-65, SECOND PARAGRAPH:   EPA misrepresents the occurrence and distribution of
TCE in groundwater. The statement "based on the limited well points, some TCE contamination
also occurs north of the Montrose Property" completely discounts the extensive area of high TCE
concentrations detected at multiple locations north of the Montrose Property. EPA is referred to
Figure 5.69 of EPA's May 18, 1998 RI Report. EPA should ensure consistency between data
presented in different project documents and the characterization of the distribution of TCE.



N161 EPA Response:



EPA acknowledges that there is a source of TCE contamination at the McDonnel Douglas
facility at locations significantly north of the Montrose plant, which is under investigation
the California Regional Water Quality Control Board. The number of well points
immediately north of the Montrose property is, however, somewhat limited. The
distribution suggests that the TCE concentrations rise again in the vicinity of the former
Montrose plant property. The data presented in the JGWFS and other documents are
consistent, but it is true that the JGWFS does not present all data previously collected as
shown in the RI.



PAGE 2-65:  EPA indicates that "additional data on the upgradient TCE distribution and sources
will be collected in the remedial design phase." However, EPA does not indicate who will be
responsible for collection and evaluation of these data.
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N162 EPA Response:



The responsibility for the collection of additional data is not the subject of the JGWFS,
nor, in fact, for this ROD. Liability and allocation of work will be addressed by EPA
outside the remedy selection process.



PAGE 2-81:  As previously commented, EPA should clarify how it intends to fulfill its
assumption with regard to TCE north of the Montrose Property when it states that “further
investigations during the remedial design will be conducted to assess the distribution and sources
of TCE at that location, evaluate the impact of the site remedy on the TCE distribution, and
develop measures that mitigate the potential adverse impacts...”



N163 EPA Response:



Elaboration on these issues of further data collection is not relevant to the JGWES. These
investigations are the subject of the subsequent remedial design. It is important to realize
that remedy selection is not the same as remedy design.



PAGE 2-82,  THIRD FULL PARAGRAPH:   EPA states:  “Based on the low organic content of
the aquifers beneath the Joint Site, the effects of retardation on the plume migration are not
expected to be significant.” This seems to imply this is the case for an COCs although the rest of
the paragraph goes on to discuss benzene specifically. It should be noted that chlorobenzene
retardation factors used in the model range up to about 2 for the Gage aquifer, which exerts a
significant influence on the transport of chlorobenzene.



N164 EPA Response:



The statement in question refers only to the benzene plume.



PAGE 2-86,  SECOND PARAGRAPH:  The statement “...in fact, the observed chlorobenzene
plume is more extensive than what is expected...”, should be deleted because it appears to be a
matter of opinion for which there is no factual basis.
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N165 EPA Response:



The statement in question is based on the result of groundwater modeling, as stated in the
JGWFS. Haqd this statement not been taken out of context by the commenter, it would be
clear that “What is expected” refers to the simulated result in comparison to the actual
current distribution of chlorobenzene.



SECTION 5



EPA made a number of subjective statements and conclusions regarding performance of the
various remedial alternatives. For example, EPA characterized the 1,400 gpm scenario as “not an
extremely high” flow rate but one that is “at the upper end of the reasonable range.” EPA
indicated that the flushing rate “is substantial for the 1,400 gpm scenario but not excessive”
(Section 5.2.1.4; pg. 5-36, paragraph 2). Both of these statements are subjective, open to a wide
range of opinion, and indicate a lack of objectivity.



N166 EPA Response:



The context for these statements is presented in the paragraph referenced and technically
defensible reasons for the statements are provided. EPA does not believe that 700 gpm or
1400 gpm are highly aggressive scenarios for the chlorobenzene plume, given the relatively
modest pore volume flushing rates implied, the size of the plume being addressed, and the
modeled performance at 25 years, as well as other factors discussed. This has been
discussed extensively in response to other comments above. The commenter has
consistently attempted to portray such scenarios as highly aggressive. In fact, the pump
rates are not aggressive and in fact were kept to a lower range of pump rates because of
the desire to keep the potential for movement of benzene within a reasonable range. It was
important to establish, therefore, that the 1400 gpm scenario does not represent a highly
aggressive option, even though it was the highest pump rate considered in the FS.



EPA stated that the main benefit of injection of the treated water is to control the dissolved
chlorobenzene plume and minimize the impact to the TCE and benzene plumes (ref). A more
important objective of injection is to balance the effect that the groundwater extraction would
otherwise have on the drawdown and vertical hydraulic gradient in the DNAPL impacted zone.
Control of the vertical hydraulic gradient during pumping of the remedial wellfield is likely to be
critical in order to reduce the potential for mobilizing DNAPL downward into deeper aquifer
units. Although EPA briefly mentioned this issue in the JGWFS, they did not adequately
emphasize the importance and potential implications of this issue. (mentioned briefly on pg. 5-6
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first bullet and following paragraph and on pg. 5-35 Paragraph 3 and on pg. 5-37, Paragraph 2)
with respect to DNAPL isolation well locations).



N167 EPA Response:



The JGWFS appropriately emphasizes the importance of not mobilizing DNAPL during
the course of implementing the chlorobenzene remedy. The comment is selective in the
statements identified. There is no shortage of emphasis or analysis of limiting the
drawdowns in the DNAPL impacted zone; and the model simulations inherently and
comprehensively considered this issue.



In addition, the potential difficulty of maintaining the required balance between the effects of
injection and extraction in the DNAPL impacted area during the period of transient drawdown
and recovery that will occur during wellfield start up and shutdown was not mentioned. The
feasibility of controlling transient hydraulic gradient changes was not explored during the FS
modeling because the model was run under a steady state flow condition. Furthermore,
maintaining control over vertical gradients in the DNAPL zone is expected to be much more
difficult to accomplish at higher wellfield flow rates. Thus the perceived benefits of a faster
cleanup time obtained through greater wellfield flow rates must be balanced against the increased
risk of potential DNAPL mobilization. This was not adequately discussed by EPA.



N168 EPA Response:



These issues are more appropriately addressed in the remedial design phase. The JGWFS
and the remedial selection are not the remedial design. The JGWFS did reasonably show
that meeting the objectives of this ROD are feasible, however.



EPA stated that some DNAPL mobilization would be acceptable if it is balanced against NCP
criteria and if it could be controlled and provided for in the groundwater remedy. However, EPA
did not address the uncertainty in predicting DNAPL behavior in a complex hydrogeologic
system, to what extent downward mobilization of DNAPL would be acceptable, and by what
method DNAPL mobility can be reliably controlled. The uncertainty of this issue argues for
extreme caution and restraint with respect to changing the hydraulic gradients at the DNAPL
impacted zone, which becomes increasingly likely as the remedial wellfield pumping rate is
increased.



N169 EPA  Response:



The JGWFS acceptable showed that pumping at the rates implied by the remedial action
selected by this ROD feasibly can be accomplished without inducing the significant
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movement of DNAPL. EPA agrees that caution with respect to DNAPL movement is
warranted, and to the degree It possible while still meeting all remedial objectives, it
should be minimized or eliminated. At the same time, EPA wanted to state that eliminating
100.00 percent of all potential for NAPL to move under any circumstances may not be
necessary or reasonable given more critical objectives and requirements, such as restoring
the groundwater to ISGS levels. EPA does acknowledge that there are uncertainties with
respect to NAPL movement.



The majority of specific issues addressed in the comment are more appropriately
addressed in the remedial design phase. EPA does not agree that by simply and solely
increasing the wellfleld pumping rate, that NAPL migration is necessarily more likely,
though we do agree hat the design challenges may increase. The design of the wellfield
(well location, pump rates from each well, etc.) are as critical as the pump rate. EPA
reiterates that the wellfield pumping rates used in the alternatives in the JGWS were
already adjusted to lower levels based on limiting the potential for NAPL movement.



APPENDIX B - GROUNDWATER MODELING RESULTS



Page B-18:  EPA indicates that “The predicted contaminant concentrations in the Gage and
Lynwood Aquifers could be significantly underestimated by the model because of uncertainties in
hydrogeologic properties and contaminant sources and concentrations in the LBF and GLA.” EPA
further indicates that “modeling results indicate that concentrations of contaminants in the these
aquifers will achieve MCLs without any remedial actions.” EPA has incorrectly included the Gage
aquifer in this characterization of modeling uncertainty. The model simulation of the no action
scenario did not indicate that the Gage aquifer cleans up without any remedial action, but in fact
remains relatively stable and expands downgradient as would be expected.



N170 EPA Response:



The comment is incorrect. The JGWFS refers to chlorobenzene in the Lynwood Aquifer,
and benzene in the Gage Aquifer. The quasi-calibration simulations of benzene transport
indicate that benzene in the Gage Aquifer cleans up without any remedial actions (see
Figure B-3.4d of the JGWFS). Likewise the simulations would indicate that the Lynwood
Aquifer cleans up without any actions. EPA points out the reasons that such predictions
are highly unlikely to be accurate and the basses of modeling uncertainty that most-likely
give rise to an unreliable simulation for these units.



Page B-14:   EPA indicates that the model cannot be relied upon for simulating chlorobenzene
transport within the Lynwood aquifer. Although there is uncertainty with respect to the nature of
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the source of the chlorobenzene in the Lynwood aquifer, the data indicate that the source is
constrained to the immediate vicinity of the Montrose Chemical Site and therefore model
simulations of hydraulic containment of this area are expected to be representative and useful for
remedial design.



N171 EPA Response:



Simulating hydraulic containment is different from simulating chlorobenzene transport.
Hydraulic containment is simulated with the flow portion of the model, and is independent
from the transport modeling. The flow portion of the model is more reliable than transport
model, and is appropriate to evaluate containment in the Lynwood Aquifer. The model is
not, however, appropriate for simulating chlorobenzene transport in the Lynwood aquifer,
and evaluating the percent reduction in contaminant mass and volume as has been
performed for the MBFC Sand and Gage aquifers. This is discussed in Section 11.1 of the
Decision Summary of this ROD and in Section 5 of the JGWFS. It is also extensively
discussed in response to other comments by this commenter.



APPENDIX D - GROUNDWATER MONITORING



Page D-2:  EPA assumed that five additional monitor wells would be required in the Gage
Aquifer, for the purposes of costing the monitoring program. However, EPA provides no rationale
for why so many additional wells are needed in the Gage aquifer.



N172 EPA Response:



The current distribution of monitoring wells in the Gage Aquifer is insufficient to
characterize the full lateral extent of the chlorobenzene plume in this hydrostratigraphic
unit. These wells will, therefore, be necessary to determine the effectiveness of the plume
reduction pumping. As explained in full in the JGWFS, Appendix D was created to
provide a reasonable cost basis for monitoring in the JGWFS; a separate monitoring plan
will be developed in the remedial design phase which may differ to some extent from the
plan shown In Appendix D.



APPENDIX E - RATIONALE FOR TECHNICAL IMPRACTICABILITY ARAR
WAIVER



Appendix E does not indicate whether the chlorobenzene in the lower Bellflower aquitard or the
Gage-Lynwood aquitard is included within the TI Waiver or whether it is expected that these units
will be required to be cleaned up in areas outside the TI Waiver zone. In the body of the FS text, it
is stated that the points of compliance for achieving cleanup goals “will be considered to be
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all point within the contaminated aquifers outside the TI Waiver zones.” (pg. 3-20, second to last
paragraph). This implies that aquitards are not required to comply with cleanup goals, however it
is not clearly stated that this is the intent.



N173 EPA Response:



In the chlorobenzene plume, the LBF is included in the TI waiver zone. However, the
Gage-Lynwood Aquitard is not.



PAGES 3-19, LAST PARAGRAPH:  EPA states that the TI Waiver applies to the UBA,
MBFB-sand and the Gage aquifer. The MBFC sand is not mentioned. This statement is not
consistent with the TI Waiver Appendix which includes the MBFC sand.



N174 EPA Response:



The commenter is correct that there is an error at this location in the text. The text should
read “water table units(Upper Bellflower and MBFB Sand), MBFC Sand, Lower
Bellflower Aquitard, and the Gage Aquifer.”



MINOR COMMENTS



PAGE 2-2, FIGURE 2-1:  The location of the Del Amo waste pits is not accurate.



N175 EPA Response:



Figure 2-1 is to be used as a site vicinity map based on the USGS 7.5 minute topographic
quadrangle for Torrance California, dated 1981. The locations of the important features,
including waste pits, are approximate and not meant to be indicating the “exact” locations.



PAGE 2-3, SECOND PARAGRAPH:   In the JGWFS, EPA appears to be the acknowledged
author of the Final Montrose RI. However, in the Final Montrose RI, EPA indicates that the
document is an “EPA-modified version of a Montrose document, rather than an ‘EPA-authored’
document.”.”



N176 EPA Response:



The statement In the Montrose Site RI Report is the correct statement. The Montrose Site
RI Report Is not a wholly-EPA-authored document and, while it was substantially revised
by EPA, significant content remains from earlier Montrose drafts.











Record of Decision III:  Response Summary
Dual Site Groundwater Operable Unit Page R3-109



Montrose Chemical and Del Amo Superfund Sites March 1999



PAGE 2-4, FIGURE 2-3:  The graphic should indicate that the Lynwood Aquifer was reached in
the southwest portion of the Del Amo Study Area during Montrose RI investigations at monitor
wells LW-2 and LW-4.



N177 EPA Response:



The fact that the Lynwood Aquifer was reached In this way is true.



The table should provide the references for the average thickness and base elevation range for the
units extending from the Bellflower aquitard to the Gage aquifer.



N178 EPA Response:



Please refer to the “Final Groundwater Remedial Investigation Report” dated May 15,
1998, prepared by Dames & Moore Group on behalf of the Del Amo Respondents for the
original information.



The table should indicate that the Silverado Aquifer was reached in the Montrose Study area
based on the Jones Well Driller’s Log (Footnote 4).



N179 EPA Response:



Please refer to the “Final Groundwater Remedial Investigation Report” dated May 15,
1998, prepared by Dames & Moore Group on behalf of the Del Amo Respondents for
original information.



EPA should provide clarification for the statement “most facilities that caused contaminant
releases to groundwater have been removed.”



N180 EPA Response:



EPA agrees that the statement is somewhat vague. It was intended to imply that there may
be facilities such as piping remaining of which EPA is not aware, underground; and, that
the waste pits still remain. Otherwise, the plant has been removed.
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EPA should clarify and quantify the basis for the statement “facilities where large volumes of
contaminants were stored, processed, or disposed.” What is a large volume?



N181 EPA Response:



The many hundreds of thousands of gallons that were handled would be considered large
in from the standpoint of potential environmental release by any reasonable reckoning, so
EPA assumed it would be safe to use the term “large” without clarifying a threshold value.



PAGE 2-28 through 2-37:  EPA should clarify and provide the basis for the concept of “known”
NAPL sources, “highly suspected” NAPL sources, “suspected” NAPL sources and “other
potential” NAPL  sources. What is the basis for this hierarchy?



N182 EPA Response:



Please refer to the “Final Groundwater Remedial Investigation Reporrt” dated May 15, 1998,
prepared by Dames & Moore Group on behalf of the Del Amo Respondents for original
information. This comment was addressed in a previous response.



FIGURES 2-15 AND 2-16:   EPA needs to ensure consistency in the use of potential data
representativeness as described in the explanations to these Figures. For instance the
comparatively low benzene results for monitor wells MW-5, MW-6, MW- 11, and MW-27 shown
on these figures may not be representative based on review of data trends for these wells from
previous sample results. As such, these wells should be shown with the larger diameter symbol.



N183 EPA Response:



Please refer to the “Final Groundwater Remedial Investigation Report” dated May 15,
1998, prepared by Dames & Moore Group on behalf of the Del Amo Respondents for the
original information. In general, the maps show what they purport to show. Trend
analysis is also important and was performed as part of the RI Report.



FIGURE 2-17:  As described in the previous comment, benzene concentrations detected in
Bellflower Sand monitor wells BF-6 and BF-7 may not be representative based on review of data
trends. EPA needs to ensure consistency for each compound on all of the water quality maps.
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N184 EPA Response:



Please refer to the “Final Groundwater Remedial Investigation Report” dated May 15,
1998, prepared by Dames & Moore Group on behalf of the Del Amo Respondents for the
original information. See last response.



FIGURES 2-20 AND -21:  As with previous comments, these two figures are inconsistent with
respect to their depiction of the representativeness of results from monitor well MW-12.



N185 EPA Response:



Please, refer to the “Final Groundwater Remedial Investigation Report” dated May 15,
1998, prepared by Dames & Moore Group on behalf of the Del Amo Respondents for
original information. See last responses.



FIGURE 2-24:  Does not accurately represent that Lynwood Wells LW-1 and LW-2 were each
sampled and analyzed during the third sampling period in 1995.



N186 EPA Response:



Comment noted.



PAGE 2-66:  EPA’s statement that ‘TCE detection’s in the Gage Aquifer are limited to Well
XG-14" is incorrect as TCE was detected in monitor well G-13 located south of the waste pit area
at a concentration of 10 ug/l in 1991. EPA’s statement also does not appear to be consistent with
the 3 wells where TCE has apparently been detected in the Gage aquifer shown on Figure 2-28B.



N187 EPA Response:



Comment noted; it is correct that TCE was detected in Monitoring Well G-13 in 1991.
Figure 2-28B indicates “approximate” distribution under the legend for the purpose of the
plume definition and not necessarily exactly where TCE was detected.



FIGURE 2-28:  To be more meaningful, this figure should, at a minimum, provide a common list
of analytes for each well and quantify, the value of the detection limit rather than using the
acronym “ND” for compounds not detected.
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N188 EPA Response:



Comment noted; Figure2-28 was taken from the Final Groundwater Remedial Investigation
Report dated May 15, 1998, prepared by Dames & Moore Group on behalf of the Del Amo
Respondents (i.e. Figure 5.2-34). Please refer to this document for the original
information.



FIGURE 2-28B:  EPA needs to revise this figure to more accurately reflect the available data,
especially in regards to the occurrence of TCE (e.g. the number and location of detects in the
Gage Aquifer and the numerous detections not depicted at locations upgradient of the Montrose
Property).



N189 EPA Response:



The Figure 2-28B Indicates “approximate” distribution under the Legend for the plume
definition and not necessarily where exactly where TCE was detected.



PAGE 2-3, SECOND PARAGRAPH:   Add the letter “y” to the word “hydrostratigraph” in the
upper left hand box.



N190 EPA Response:



The typographical error was not found in Page 2-3.



PAGE 2-3, LAST PARAGRAPH, FIRST SENTENCE, THIRD LINE:   Typo. Delete “the”
prior to heterogeneous.



N191 EPA Response:



Comment noted.



PAGE 2-4, FIGURE 2-3:  The title block obscures the explanation.



N192 EPA Response:



Comment noted.
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PAGE 2-21, SECOND PARAGRAPH, NEXT TO LAST SENTENCE:   Typo add “ly” to the
word “significant”.”



N193 EPA Response:



Comment noted.



FIGURE 2-10A, HISTORICAL HYDROGRAPH:   EPA should provide the references for the
water level data and well construction inferences for wen 806C.



For consistency, monitor well MW-4 should be identified as “XMW-4.” To avoid confusion,
monitor well MW-4 should be identified as being completed at the water table.



N194 EPA Response:



Comment noted.



FIGURE 2-10B:  For consistency, monitor well MW-4 should be identified as monitor well
XMW-4 and shown to be located on the Montrose Property.



N195 EPA Response:



Comment noted.



FIGURE 2-29, WELLS OF RECORD:   For completeness, Figure 2-29 should show the
location of well 4S/14W/12E1 shown on Plate 2 of Poland ct al along the slough near the
intersection of what is now Torrance Boulevard and New Hampshire Avenue, south of the Del
Amo waste pit area.



N196 EPA Response:



Comment noted.



PAGE 2-34, THIRD FROM LAST PARAGRAPH:   For consistency with other documents
change the word “processing” to “process” when used to describe the term Central Process Area.
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N197 EPA Response:



“Central Process Area” is intended, consistent with other uses in the document.



PAGE 2-28, THIRD PARAGRAPH:  The acronym “ROST” does not appear to have been
defined.



N198 EPA Response:



The acronym RPST stands for Rapid Optical Screening Tool



Clarify the term “production well” at the MW-20 area.



N199 EPA Response:



The words “and production” in this statement should be deleted. The statement should
read, “At the MW-20 area, LNAPL with a measurable thickness is consistently present in
monitoring wells.”



PAGE 2-33, BULLET #4:   The acronym WRC does not appear to be defined.



N200 EPA Response:



In the Final Groundwater Remedial Investigation Report dated May 15, 1998, prepared by
Dames & Moore on behalf of the Del Amo Respondents, the Initials “WRC” are used in
reference to a building that is known as the WRC building, on the eastern half of the
former Del Amo plant.



PAGE 2-41, LAST SENTENCE:  Insert the words Del Amo after “former” and prior to “plant
operations.



N201 EPA Response:



The sentence should read accordingly.
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FIGURE 2-15:  The explanation shows a concentration of benzene of 780 ug/l for well XMW-11
which is inconsistent with the map which indicates benzene as not detected at this well. The
explanation should be corrected.



N202 EPA Response:



The map that indicates that benzene was not detected is correct.



The explanation, and associated text, should indicate that the chlorobenzene MCL in this usage is
specifically the California MCL for drinking water.



N203 EPA Response:



MCL typically refers to the lower of the state or federal MCL where both exist, unless
otherwise noted, as this is the level typically considered to be an ARAR. The comment is
noted.



FIGURES 2-15 THROUGH 2-28:   The figures as presented are cluttered and confusing and the
data are illegible or obscured.



N204 EPA Response:



These figures were modified by EPA using the original figures in the draft JGWFS that
was offered by Montrose Chemical (commenter) and the Del Amo respondents. The
“imprint” of chlorobenzene distributions is added to the original figures to distinguish the
benzene distributions that are commingled with the chlorobenzene. The original data can
be referred to in the Final Groundwater Remedial Investigation Report, dated May 15,
1998, prepared by Dames & Moore on behalf of the Del Amo Respondents for the Del
Amo Site.



PAGE 2-66:  EPA should specify which other sources are referenced in the statement “source
area 2 and other potential sources upgradient of the Joint Site..”



N205 EPA Response:



The other potential sources are described in Section 2.2.3.3.











Record of Decision III:  Response Summary
Dual Site Groundwater Operable Unit Page R3-116



Montrose Chemical and Del Amo Superfund Sites March 1999



EXHIBIT H-1:  ADDITIONAL SAMPLING



Specific Comments



H-1.1 Page 4-28:   EPA implies that TOC data are required for groundwater:



“no TOC contours are plotted because there are insufficient data points “



“It is anticipated that if wells on the Montrose Property were analyzed for TOC, the TOC plume
may be shown to originate at Montrose “



“No TOC analyses were available for the Gage Aquifer monitoring wells within the Montrose
Property”



“Insufficient TOCsamples are available to identify the source of the TOC plume”



“It is anticipated that if wells on the Montrose Property were analyzed for TOC. the TOC plume
may be shown to originate from, Montrose”



TOC concentrations in groundwater represent the sum of the organic constituents as opposed to
any distinct or individual contaminant. Given that the individual organic compounds are
addressed in detail, a separate evaluation of TOC is of little benefit. The concept of a single “TOC
plume” is also not useful considering the multiple compounds and sources of individual organic
compounds that contribute to TOC in groundwater.



N206 EPA Response:



Total Organic Carbon (TOC) is a widely used analytical parameter that gives an overall
indication of organic contamination in groundwater. Because TOC concentrations are a
measure of the total concentration of organic constituents In the groundwater, not just
those on the typical analyte lists (VOCs, semivolatile organics, pesticides/PCBs), TOC ,
concentrations provide a broader indication of the presence of organic contaminants that
are not included in the standard analyses. For this mason, the presentation and evaluation
of TOC data is valuable and adds to the understanding of the Montrose Chemical Site.
The statements on TOC quoted above describe the available TOC data in the different
HSUs at the Montrose Chemical Site and point out apparent data gaps. However, the
TOC data gaps are not considered critical for the remedy selection process presently being
undertaken. Additional data may be required in the future depending on what
contaminants are found in treatment system influent and future remedy selection
processes including amendments.



H-1.2 Page 5-4: Northwest Corner sampling was completed by Montrose in March 1997. More
than 1 -year later EPA has yet to provide comments. Instead, EPA now merely states:
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“Because the northwest comer investigation was only recently completed, sampling locations
(and analytical results) for that investigation are provide in Figure 5.5A and Appendix K. “



The title of Figure 5.5A is “Preliminary Results......”“ EPA provides no indication as to why
these results are considered preliminary or when the “final” results will be available. The
sampling results are presented in a format which makes it difficult to compare directly with the
remainder of the soil result figures.



The cover page for Appendix K includes the following: “*Disclaimer-The report is included for
reference only. The results and conclusions presented in this report are not necessarily endorsed
by the U.S. Environmental Protection Agency.”



EPA provides no discussion regarding why the results of the northwest comer sampling are not
endorsed by EPA, and provides only a brief discussion later in the document as to why the
conclusions are not endorsed by EPA. At this point in the RI/FS process EPA should be in a
position to state its opinions regarding the results and conclusions of tile Northwest Corner
sampling, and the sufficiency of the full body of soil data to support remedy selection.



N207 EPA Response:



EPA’s concern with the Northwest Comer sampling report is described on pages 5-18 and
5-19 of the Montrose Site RI Report:



“EPA does not agree with the conclusion made by Montrose in the report on the
northwest corner investigation (attached as Appendix K) that the investigation
successfully characterized chemicals in the soil in the adjacent Off-Property area.
Because the sampling results Indicate DDT soil contamination extending Off-Property
an undefined distance in several areas, EPA does not, believe that Montrose has fully
assessed the extent of DDT concentrations Off-Property. Further sampling may be
required.”



In a July 30, 1996 conference call (prior to sampling), Montrose’s consultants indicated
that they could not “chase” potential contamination to the west of Montrose Property
because of the presence of a large number of metal storage cabinets. Montrose’s
consultants requested that the sampling be limited initially to two rows just outside the
western property boundary and they agreed to take additional samples further out if the
initial samples showed contamination. The results of the Northwest Comer sampling did
indeed indicate contamination outside the western boundary. As stated on page 5-18,
concentrations were as high as 124 mg/kg (almost 100 times the residential PRG for DDT)
in samples from the western portion of the former Montrose facility. To EPA’s knowledge,
no additional sampling has been conducted to determine the extent of this offsite
contamination; therefore, EPA has stated In the RI Report that further sampling may be
required.
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While the Northwest Corner sampling was conducted In March 1997, Montrose’s
consultants did not prepare their latest draft report until October 1997. In addition, the
suits of the Northwest Corner investigation are presented in Figure 5-5A of the Montrose
Site RI Report In a format different from the other data because EPA believes it is an
effective method of showing the results of the immunoassay sampling and contract
laboratory program sampling on the same figure. Because of the number of samples, the
presentation of the data on a smaller scale map would be very crowded and difficult to
read. Montrose’s consultants prepared this figure as part of the report on the Northwest
Corner Investigation. EPA Included the figure In the RI Report. 



The northwest corner sampling was for DDT In surface soils. There are essentially no
implications from this sampling for groundwater remedy selection. Hence, resolving all 
issues which pertain to this sampling is not necessary in order for EPA to proceed with
groundwater remedy selection. Other remedy selections will follow, such as for soils on the
former Montrose plant property, wherein these data, and possibly additional data, will be
more crucial.



H-1.3 Page 5-5:   The statement “the highest DDT concentrations are still in the same general
area as before the grading, near the former junkyard and machine shop” appears out of context
and should be clarified as to what portions of the property, what depths, and what data are being
compared.



N208 EPA Response:



As indicated by the tide of the section from which the quote was taken, the depth is “near
surface soils,” generally defined as 0 to 6 feet bgs. The portions of the property discussed
in the former junkyard and machine shop, are shown in Figure 1.3. As also indicated
by,the section title, the data being compared are the DDT concentrations in near-surface
soil before and after grading in the Northwest Corner. Pre- and post-grading sample
results are discussed in further detail in Sections 5.3 and 5.4.



H-1.4 Page 5-7:   EPA states “...in addition, there are some hot spots (e.g., portions of the
Normandie Avenue ditch) that occur Off-Property... “ EPA should define the term “hot spot”,
quantify the concentrations, and discuss the locations.
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N209 EPA Response:



The term “hot spot” is a term commonly used in the environmental field to indicate an
area of contamination that contains higher concentrations of contaminants relative to the
immediate surrounding area. The term “hot spot” is typically used to describe
contamination in general terms and, as a result, there are no industry-accepted criteria for
defining a hot spot. It should be noted that Section 5.2 of the Montrose Site RI Report is a
summary section. A more detailed discussion of the DDT hot spots that occur in the
Normandie Avenue Ditch is provided in Section 5.4 including Section 5.4.1.2.



H-1.5 Page 5-10



a) The statement “Because of the age of the groundwater monitoring data (2 to 7 years old), the
extent of groundwater contamination described in this report may be potentially,
underestimated” implies that “newer” data are necessary. The statement should be deleted or
rewritten. The available data indicate that although the extent of groundwater contamination
may be underestimated, it is as likely overestimated, and more likely generally the same.
Statements regarding observed changes in the extent of groundwater contamination with time
should honor the existing data trends, which provide no consistent indication that the extent of
groundwater contamination is substantially changing.



N210 EPA Response:



The paragraph from which the text was quoted serves to notify the reader that the most 
recent groundwater analyses used to assess the extent of contamination are from 1995 and
that many of the wells were not sampled in 1995. The most recent analyses for those
monitoring wells not sampled in 1995 are from 1990 and 1991. Therefore a complete
round of recent groundwater analyses from all wells was not available to prepare the
groundwater contaminant plume maps. Nonetheless, EPA agrees that the quality and
quantity of data are sufficient to describe the extent of groundwater contamination and to
evaluate and select the remedy.



b) The statement “The downgradient extent of detectable p-CBSA plume is notfully
characterized with the presently existing monitoring wells. “ implies that additional monitor
wells will be required. The current army of monitor wells are sufficient to characterize the
distribution of contaminants in groundwater at concentrations exceeding drinking water MCLs
or other regulatory criteria. The reader should be reminded that the extent of
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detectable pCBSA at the parts per billion level is not relevant to the remedy selection process
because regulatory criteria for this compound have been established at the parts per million
level.



N211 EPA Response:



The statement indicates the extent of pCBSA contamination was defined to approximately
the 100 parts-per-billion (ppb) level and not to the limits of detection.



There are no promulgated regulatory criteria for this compound. EPA has excepted a “To
be considered” criterion of the State of California related to aquifer reinjection. Hence,
there is no “cookbook” concentration to which the pCBSA distribution should be
characterized. EPA agrees that no additional wells are necessary for EPA to complete
remedy selection, given that EPA’s remedy is protective based on what is known about
p- CBSA. However, additional wells will In fact be required during the remedial design
phase of the project as required by this ROD so that pCBSA can be properly monitored in
relation to its proximity to groundwater production wells. EPA agrees with the latter
portion of the comment that the detectable p-CBSA at the parts-per-billion level is not
relevant to the remedy-selection process given available information.



H-1.6 Page5-12:  “...a definable plume is not apparent based on the most recent sampling... a
plume could be present but undetected.” EPA should avoid speculation in the absence of data.



N212 EPA Response:



The statement is taken out of context. The full, statement is, “Because of very high
detection
limits (up to 300 µg/L) in some monitoring wells, a plume could be present but not
detected.” This statement is indicating that the detection limits were not low enough to
detect significant concentrations of chloroform in the groundwater. This statement is
highly appropriate and serves to flag a supportable possibility.



H-1.7 Page 5-18:   With regards to the northwest comer sampling EPA states that “the results of
the northwest corner investigation in 1997 indicates that high concentrations of DDT may have
been diluted by the grading, but that DDT concentrations remain elevated in the same general
area of the Property” 



... “the results of the northwest comer investigation also indicate soil contamination extending
Off- Property “
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... “EPA does not agree with the conclusion made by Montrose in the report on the northwest
corner investigation that the investigation successfully characterized chemicals in the soil in the
adjacent Off-Property area. Because the sampling results indicate DDT soil contamination
extending Off-Property an undefined distance in several areas, EPA does not believe that
Montrose has fully assessed the extent of DDT concentrations Off-Property),. Further sampling
may be required.”



At this point in the RI/FS process, EPA should present the northwest corner results in conjunction
with the results of the other 17 years worth of soil data presented in the RI Report and provide the
specific objectives and rationale for all additional soil sampling, both On-Property and Off-
Property, that is needed to fulfill the RI-FS data requirements.



N213 EPA Response:



See response to Comment H-1.2 above. We note that additional data for the northwest
corner, to the extent they are required, will not have impact on the remedy selection for
groundwater and hence groundwater remedy selection can proceed without them.



H-1.8 Page 5-19 :  The statement “except that the concentrations [of Total DDT detected in
neighborhood soil samples] were distinctly higher than the background samples “ is misleading
because given the difference in sample populations, the distinction is not clear. An objective
comparison would state the range of concentrations detected in background samples and provide
the reader with a comparison of the number of neighborhood sample which were greater than
concentrations detected in background samples and the number of neighborhood samples which
were less than the background samples.”



N214 EPA Response:



EPA believes it is clear to the reader that the range of DDT concentrations reported in
neighborhood samples (0.29 to 53.8 mg/kg) is distinctly higher than the range in
back,ground (0.033 to 2.58 mg/kg). Nevertheless, a review of the data indicates that
approximately 63 percent (35 of 56 samples) of the neighborhood samples are greater than
lie background range and approximately 37 percent (21 of 56 samples) are less than
background range. These statistics are sufficient to indicate the need for additional
investigation by EPA in these areas.



H-1.9 Page 5-27 :  “because BHC alone is relatively immobile in soil, it is likely that the DNAPL
facilitated the transport of BHC to these depths. “ The premise, here and elsewhere in the
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document, that the occurrence and migration of BHC is directly associated with DNAPL is
unfounded.



N215 EPA Response:



In using the words “it is likely,” EPA is indicating that one, but not necessarily the only
plausible explanation for detecting BHC at the 60.5 feet depth, is transport with the
DNAPL. This same mechanism of transport is, in fact, the basis of the conceptual model
for DDT transport to groundwater espoused in both Montrose’s draft RI Report and 
EPA’s final RI Report. Because (1) DNAPL transport through soils clearly occurred at the
former Montrose plant, (2) both DDT and BHC are soluble in the DNAPL, and because
(3) DDT Is present In the DNAPL; this statement is not mere speculation.



It is also true that cross-contamination from shallower soil or dissolved aqueous transport
over an extended period of time are other possible explanations.



H-1.10 Page 5-32 :  “the DNAPL, consisting primarily of chlorobenzene, has greatly increased
the mobility and lateral and vertical extent of DDT as monitoring well [sic] as BHC. “ This
statement implies a direct link between DNAPL and the mobility and extent of BHC which cannot
be supported with the existing data.



N216 EPA Response:



Please see response to Comment H-1.9 above.



H-1.11 Page 5-34 :  “the locations of the soil samples collected in this RI were not necessarily
sufficient to fully evaluate this potential release point for PCE. Therefore, the Montrose Property
may potentially be a contributing source of PCE to the subsurface” This argument can be used
forever no matter how many “ND” samples are collected. EPA conducted the grid sampling at the
Site If there is no indication of significant PCE use or disposal then the data collected to date
should be considered adequate for decision making purposes. Further refinement could be
achieved, as appropriate, during the remedial design/remedial action phase of this RI/FS process.



N217 EPA Response:



Information is now available that indicates the use of significant quantities of PCE on and
adjacent to the Montrose Property. Because this information was discovered after most of
the soil sampling was conducted, the locations of the soil samples were not necessarily
sufficient to fully evaluate potential release points for PCE. The number of samples at the
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site is irrelevant; it is the number and locations of samples actually analyzed for PCE in
soi1s. The “grid sampling” to which the comment refers was very widely spaced. The
available data presented in the RI is considered adequate for the remedy selection process
for the groundwater at the Joint Site.



H-1.12 Page 5-35:  “the locations of the soil samples collected in this RI were not necessarily
sufficient to fully evaluate this potential release point for TCE. Therefore, the Montrose Property
may potentially have contributed TCE to the subsurface.” See previous comment.



N218   EPA Response: 



See response to Comment H-1.11 above



H-1.13 Page 5-49:  “It is important to realize that not all monitoring wells were sampled in 1995,
and for those monitoring wells that were sampled, analyses were not completed for all
chemiicals” The reason that this is important is not clear. The statement implies that more
complete analyses were required or necessary. The statement should be expanded to discuss the
objectives and rationale of the 1995 sampling and state that the sampling was conducted in
accordance with a field sampling plan and quality assurance project plan amendment proposed,
reviewed, and approved by USEPA.



N219   EPA Response:



The statement indicates the scope of the 1995 monitoring event and does not necessarily
imply that “mo re complete analyses were required or necessary” beyond what was
proposed in the EPA-approved work plan amendment. The scope of the 1995 groundwater 
sampling was to verify the existing plume configuration, therefore, the analytes were
limited to save analytical expense. The fact that sampling occurs does not mean that it is
comprehensive for all purposes. For additional information relative to this response, see
Response H-1.5 (a).



H-1.14 Page 5-64:   “The full extent of detectable p-CBSA to the southwest has not been
determined” Defining the full extent of p-CBSA to the parts per billion detection limit is
unnecessary.



N220   EPA Response:



Please see response to Comment H.4.5 (b) above.
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H-1.15 Page 5-65:  “The event of the p-CBSA plume in the Lynwood Aquifer is not monitoring
well [sic] defined.” EPA should provide the reader with an understanding of the difference
between “detectable p-CBSN” and a “p-CBSA plume” and state that the extent of detectable
pCBSA is not relevant for decision making purposes.



N221   EPA Response:



Please see response to Comment H-1.5 (b) above.
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EXHIBIT H-2:  DNAPL CHARACTERIZATION



General Comment



H-2.1 EPA’s discussion of DNAPL in Sections 5 and 6 does not reflect the current level of
understanding regarding the nature and extent of DNAPL and DNAPL mobility.



N222   EPA Response:



EPA believes the document adequately reflects the current understanding of the extent
and mobility of DNAPL at the Montrose Chemical Site. Please refer to the responses to
specific comments below.



Specific Comments



H-2.2 Page 5-6:   For clarification and accuracy EPA should qualify, quantify, or delete the term
“viscous” in describing DNAPL.



N223   EPA Response:



Based on verbal descriptions of the DNAPL from field personnel and the high DDT
content if the DNAPL (over 40 percent DDT by weight), it was assumed that the DNAPL
was viscous (i.e., had a greater viscosity than water); however, since the viscosity of the
DNAPL as not been measured, EPA agrees that the term “viscous” is not appropriate in
this sentence.



H-2.3 Page 5-9:   For accuracy, completeness, and consistency the statement “The presence of
laterally continuous low permeability clay layers within the Upper Bellfower Aquitard also
inhibits the downward migration of DNAPL and cause the DNAPL to spread laterally”, should be
revised to reflect the fact that the low permeability layers do not appear to be laterally continuous;
appear to be comprised primarily of silt and silty sand as opposed to clay; and migration of
DNAPL has likely occurred in a downward stair-step manner.



N224   EPA Response:



Based on the available lithologic data, there are indications of the presence of “ localized”
continuous low permeability clay layers within the Upper Bellflower Aquitard that may
have inhibited the vertical migration of the DNAPL and contributed to the spreading of
the NAPL laterally. EPA does not rule out migration of DNAPL in a downward stair-step
manner as another plausible scenario.
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H-2A Page 5-32:   EPA should explain and provide the basis for the statement with regard to
BHC that “The DNAPL, consisting primarily of chlorobenzene, has greatly increased the mobility
and lateral and vertical extent of DDT as monitoring [sic] well as BHC."



N225   EPA Response:



The word “monitoring” in the last part of the sentence is a typographical error and should
have been deleted. Please see response to Comment H-1.9 above. Detectable BHC in
subsurface soils is observed at many locations where DDT is detected. Therefore,
transport of BHC with DNAPL is but one potential and likely mechanism, along with
borehole cross-contamination, and aqueous transport that could explain the presence of
BHC in the subsurface. EPA agrees that the presence of BHC in soil, does not, in and of
itself, indicate transport by DNAPL.



H-2.5 Page 5-43, second paragraph of section 5.5.1.2,  EPA wrote “An anomalously low value
of 12,000 mg/L chlorobenzene (sample date May 14, 1998) and anomalously high value of DDT
(3,100,000 mg/L were not included in the calculation of the range and average composition of
the DNAPL.” The correct sample date for the anomalously low value for chlorobenzene (12,000)
is May, 14, 1991. The sample date of the anomalously high value for DDT (3,100,000) is July 27,
1988, which should be included for completeness.



N226   EPA Response:



The two referenced DNAPL analyses are correctly listed in Table 5.3b. The May 14, 1991,
sample was not used in calculating the average DNAPL composition, because the
chlorobenzene concentration (12,000 mg/L) was much less than all other DNAPL analyses.
The July 27, 1988, analysis of DNAPL was not used, because the DDT concentration
(3,100,000 mg/L) corresponds to a sample that is more than 300 percent DDT, a physical
impossibility.



H-2.6 Page 5-43, third paragraph of section 5.5.1.2,  EPA wrote “The sum of the results
exceeded unity for a mass balance between the two methods for one sample (dated July 27,
1988)” This statement is incorrect. The mass balance for DNAPL actually exceeded unity for
three of the samples, dated January 18, 1988, March 18, 1988, and July 27, 1988.
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N227   EPA Response:



The text should state that three samples, dated January 18, 1988, March 18, 1988, and
July 27, 1988, exceeded the mass balance for DNAPL.



H-2.7 Page 5-43, fourth paragraph of section 5.5.1.2,  EPA wrote “The specific was used for the
calculation of percent by weight of chlorobenzene and DDT.” This sentence does not make sense.
It appears that the word “gravity” should be added following the word specific.



N228   EPA Response:



The word “gravity” should be added after the word “specific.”



H-2.8 Page 5-45, third paragraph.  EPA wrote “Table 5.3c indicates that the observed
chlorobenzene concentrations in groundwater have exceeded 1 percent of the chlorobenzene
solubility for Monitoring Wells MW-5 and MW-9 within the Upper Bellflower Aquitard andfor
Monitoring Wells BF-02, BF-03, BF-04, and BF-09within the Bellflower Sand. Therefore, the
potential presence of DNAPL is indicated at those monitoring well locations.” EPA should
recognize that although groundwater concentrations in excess of 1 percent of the solubility of a
DNAPL constituent may be an indicator of pure phase DNAPL in a groundwater system, they are
not necessarily indicative of DNAPL at aspecific sampling location. Sample locations
downgradient of a DNAPL source area frequently exceed 1 percent of the solubility of a DNAPL
constituent without DNAPL being physically present at the sample location. Thus groundwater
concentrations should be used in conjunction with other site data, such as groundwater flow
direction, when using this information to infer the presence and location of DNAPL within the
subsurface.



N229   EPA Response:



EPA recognizes that the 1-percent “guideline” is commonly used for the possible
“indirect” indication of the presence of pure-phase NAPL at a “sampling point” in the
groundwater. This guideline is very rough and general and cannot be used as a “direct” or
absolute indication of presence of DNAPL in subsurface media. DNAPL samples will be
collected from the suspected source areas at the Montrose Chemical Site to directly verify
presence the pure-phase DNAPL as part of the planned DNAPL source investigation.



H-2.9 Table 5.3C and 5.3D:  Tables 5.3C and 5.3D do not include shading as indicated in
footnotes.
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N230   EPA Response:



The commentor must have received a poor quality reproduction of the document. The
shading is present in all other copies of the report we have checked.



H-2.10 Page 6-6, first paragraph,  EPA is inconsistent in reporting the chemical composition of
DNAPL. For example, on Page 6-6 EPA reports that. “..DNAPL beneath the Central Process
Area that contains an average of 40 percent DDT and 36 percent chlorobenzene.” This ratio of
DDT to chlorobenzene is inconsistent with the ratio of 43 percent chlorobenzene and 47 percent
DDT previously stated in section 5.5.1.2 and the “estimated chlorobenzene to DDT ratio of 60
percent to 40 percent by weight” subsequently presented on Page 6-10.



N231   EPA Response:



The report should consistently state that “the DNAPL beneath the Central Process Area
contains an average of 43 percent DDT and 47 percent chlorobenzene using the
assumptions stated in Section 5.5.1.2. However, we note that none of the analyses
performed on the DNAPL to date would allow for enough accuracy to make the difference
the ratios cited distinguishable and significant.



H-2.11 Page 6-12, first paragraph,  EPA wrote. “..composed of approximately 40 percent DDT
and 60 percent chlorobenzene by weight...” Same comment as previous. Other examples are
present in the text but are not presented here.



N232   EPA Response:



Please refer to response to Comment H-2.10 above.



H-2.12 Page 6-16, second last paragraph,  EPA wrote “However, transport of the DNAPL
components by groundwater flow is controlled by the properties of the individual chemicals.”
This statement omits a number of additional factors which also affect migration of dissolved
DNAPL components and is therefore not completely correct. The transport of dissolved DNAPL
constituents will be controlled by the properties of the individual chemicals in conjunction with
the all of the other fate and transport considerations, i.e. groundwater velocity, organic carbon,
multi-component solubilities, presence of oxygen, microbes etc. Transport of pure phase DNAPL
is controlled by several factors besides the properties of the individual chemicals. These factors
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include saturation of DNAPL; pore size and distribution; heterogeneities in the subsurface,
geological features such as dipping beds; and groundwater flow velocity.



N233   EPA Response:



EPA agrees that the additional factors mentioned in the comment influence the transport
of DNAPL in the groundwater as described in Section 6.4.1.2, 6.4.1.3, and 6.4.4. The
quoted statement was not intended to imply that only the “properties of individual
chemicals” control the transport of DNAPL.



H-2.13 Page 6-30, last paragraph,  EPA wrote “Vertically, most VOCs of concern have migrated
from the Upper Bellflower Aquitard through the Gage and Lynwood Aquifers. The vertical
migration of dissolved VOCs is likety caused by the downward hydraulic gradients between the
hydrogeologic units at the site and the vertical migration of DNAPL.” Several comments apply to
the previous quote.



a) The statement that “Vertically most VOCs of concern have migrated from the Upper
Bellflower Aquitard through the Gage and Lynwood Aquifers" is grossly inaccurate. Most
VOCs of concern have not migrated from the Upper Bellflower Aquitard through the Gage
and Lynwood Aquifer. Chlorobenzene, chloroform, and benzene are the only VOCs
detected in groundwater samples collected from Lynwood Aquifer monitor wells.



N234   EPA Response:



The commenter is correct to make this clarification. The reference to “VOCs of concern”
was not the best choice of words. There are many COCs which are VOCs. However,
among all of these, the JGWFS focuses largely on chlorobenzene, benzene, and TCE for
the purposes of the groundwater remedy selection. By stating “most VOCs of concern,”
EPA was referring to chlorobenzene and benzene. EPA agrees with the statement that
only chlorobenzene, chloroform, and benzene have been detected in groundwater samples
reflected from Lynwood Aquifer monitoring wells.



b) The statement implies that DNAPL has migrated through the Gage and Lynwood aquifers.
The data  are not adequate to draw this conclusion.



N235   EPA Response:











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-130



Montrose Chemical and Del Amo Superfund Sites March 1999



The statement does not mean to imply that DNAPL has migrated through the Gage and
Lynwood Aquifers. As explained in the next to last paragraph, the statement refers to the
dissolved VOCs in the groundwater and not the DNAPL.



c) The statement that “The vertical migration of dissolved VOCs is likely caused by the
downward hydraulic gradients between the hydrogeologic units at the site and the vertical
migration of DNAPL.” The word “and” should be changed to “or” or “and/or” because the
two transport mechanisms are not always concurrent. Vertical migration of VOCs may
occur with or without vertical migration of DNAPL.



N236   EPA Response:



The word “and” in the quoted sentence should be changed to “and/or.”



H-2.14 Page 6-38, second to last paragraph,  While referring to DNAPL spreading laterally on a
low permeability layer, EPA wrote “The lateral spreading of DNAPL will generally continue until
residual saturation is reached.” This statement is inaccurate and implies that DNAPL will
migrate until the DNAPL body is completely converted to residual saturation and thus becomes
immobile. Residual DNAPL is considered immobile under hydraulic gradients which typically
occur in groundwater systems. Residual DNAPL generally forms at the trailing edge of a DNAPL
body as it migrates. DNAPL pools will generally spread laterally until the lateral driving force is
no longer strong enough to overcome the capillary forces, or hydraulic pressures, in the
surrounding porous media. DNAPL pools can be remobilized if the local hydraulic gradient
changes and the capillary entry pressure of the surrounding porous media is again exceeded. A
DNAPL body could not theoretically spread if the DNAPL within it was at residual saturation,
thus the point at which residual saturation is reached defines the maximum spreading that could
occur.



N237   EPA Response:



EPA agrees with the commenter’s clarification of this issue.



H-2.15 Page 6-39, second to last paragraph,  EPA wrote. “.. it is expected that only a small
percentage of the total DNAPL mass could be recovered using hydraulic enhanced extraction,
and that the residual DNAPL will continue to be a near-perpetual source of dissolved
chlorobenzene to groundwater.” Although the percentage of DNAPL that could be hydraulically
removed-would not be large enough to prevent DNAPL from acting as a continuing source of
dissolved chlorobenzene to groundwater, it is possible that a high percentage of the mobile mass
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of DNAPL could be recovered using hydraulic enhanced extraction. Collection of data required to
perform this sort of evaluation has been proposed in the “Field Sampling Plan and Quality
Assurance Project Plan, DNAPL Evaluation, Montrose Chemical Site, Torrance California.”
(Montrose, 1998). The proposed data collection will be conducted to support the DNAPL FS.



N238   EPA Response:



EPA concurs.
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EXHIBIT H-3: OTHER ISSUES



Specific Comments



RI SECTION:  Introduction



H-3.1 Page 1-3 Section 1.1 under “Important Note on the State of the RI Report: How EPA
Produced This Report”



EPA misrepresents the history of progression of the RI process and creates confusion regarding
authorship of the RI document with its disclaimer that EPA revised the document “to rectify long-
standing problems and deficiencies...which EPA considered unacceptable. (EPA has] made
modifications which EPA believes brings the document to a minimum level of acceptability...the
reader should therefore consider this document an EPA-modified version of a Montrose
document, rather than an ‘EPA-authored’ document.”



a) EPA’s modifications and revisions have introduced bias and subjectivity which is
inappropriate.  What EPA now refers to as “long-standing problems and deficiencies” are
largely differences of opinion which have been openly and freely discussed with Montrose
over more than a decade and which have little if any impact on remedy selection. The
predecessor documents to the EPA-revised RI Report were previously accepted by EPA as
the foundation for a series of RI/FS documents prepared over the past decade, including
risk assessments, soil and groundwater feasibility studies, and technical memoranda.



b) EPA does not provide the reader with an accurate, fair, and honest accounting of the
history of progression in preparing the Montrose RI/FS documents. EPA should
acknowledge that the Draft RI Report was first prepared in October 1990, EPA comments
to that report were provided in February 1992 and a Final RI Report was prepared and
submitted to EPA in October 1992. At no time during that process did EPA consider the
document unacceptable. Indeed the 1992 RI Report became the foundation for the
complete series of near-final RI/FS documents submitted to and reviewed by EPA during
the period from 1992 through 1994 including a PHEE, a soil FS, a groundwater FS, a
DNAPL technical memorandum, and an FS executive summary. In January 1996, EPA
issued a series of broad comments to which Montrose responded in an October 1996
revision to the October 1992 Final RI Report. EPA issued another series of broad
comments during the period from October 1996 through August 1997 when the August
1997 revised RI Report was submitted to EPA. In January 1998, EPA rejected that
document and took over the process. Now, after 5 months of modification, EPA has issued
a document whose only substantive changes are the inclusion of conjecture and allegation.
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N239   EPA Response:



EPA disagrees with the commenter’s interpretations of the development of the RI Report.
The commenter is incorrect that EPA never informed Montrose that EPA considered the
raft RI Report unacceptable. In fact, EPA accompanied its comments to Montrose with a
statement that the report was not acceptable as written and that EPA’s comments had to
be addressed in order for EPA to accept (and thereby approve) the document. While PA
did not formally disapprove Montrose’s draft of the RI document until January 1998, PA
had outstanding comments and issues with the report during the entire time period from
the initial draft of the RI until that time. In most cases, Montrose’s modifications to the
report made only minimal modifications, ignoring many of EPA’s comments and/or
responding in a minimalist and unsatisfactory manner to many others. As stated in this
portion of the document, Montrose’s drafts of the RI omitted many pertinent facts about
how the plant operated, virtually lacked a conceptual model about contaminant release
and movement, was missing vast numbers of analyses of the data presented, and was
written in such an obfuscatory manner as to virtually eliminate its use as a practical
resource about site. EPA’s modifications were an attempt to reasonably rectify these
problems.



The commenter mentions that the draft RI Report was relied upon for the development of
other required documents. The data in the draft RI Report did allow for additional work
to take place on other documents, even though EPA did not agree with Montrose on many
conclusions, interpretations, and omissions of information in the report or that Montrose
had completely addressed all of EPA’s comments to make the report itself acceptable.



EPA strongly disagrees that the only substantive changes made by EPA to the document
re “conjecture and allegation.” The enforcement-related aspects of the RI Report are not
the subject of the ROD, and are not further discussed here. Those wishing more
information about EPA’s takeover the RI Report can be found in EPA’s letter to
Montrose Corporation of January 10, 1998, which is in the administrative record.



H-3.2 Page 1-3:   The statement “figures that EPA altered, or that EPA added, do not show the
Hargis + Associates name” is not accurate. There are instances where figures altered by EPA
retain the H+A name and logo and there are instances where the H+A logo was removed from
figures that were not altered by EPA. Examples of these inconsistencies include figures 1.3, 1.4,
1.24, 2.1, 2.4, 2.16, 2.17, 2.18, 2.19, 2.21, 5.75, 5.78, 5.79 and 5.82. There is at least one instance
where EPA revised the H+A name and logo in the title block. For example after revising Figure
1.4, instead of removing the H+A name and logo, EPA revised it to include the address and phone
number of H+A’s Pasadena Office. These discrepancies create more confusion for the reader in
attempting to understand who prepared what portions of the document. To be consistent, EPA
should review each figure for changes and revise the title blocks appropriately.
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For completeness, EPA should include the name and logo of its consultant, CH2M HILL, on
figures prepared for EPA.



N240   EPA Response:



Figures 2.16, 2.17, 2.18, 2.19, 2.21, 5.75, 5.78, 5.79, and 5.82 were slightly altered (only the
title of the figure was changed), so the Hargis + Associates (H+A) name and logo was
removed. Figures 1.3, 1.4, 1.24, 2.1, and 2.4 were also altered, albeit slightly, and should
have had the logos removed. The changes to these latter figures were adding a dry well,
adding area hazardous waste sites, changing a footnote and title, adding “1981" to a title,
and adding several 1981 sampling locations, respectively. Figure 1.4 should not contain the
Pasadena address of H+A. However, it should be noted that H+A’s Pasadena address was
present in the electronic version of the figure provided to EPA by H+A for the revision of
the RI Report. EPA presently has no plans to include the name of its consultant, CH2M
Hill on the figures.



H-3.3 Page 1-3:   The statement that “EPA has...deleted or altered language that was biased or
reached technically inappropriate conclusions” presupposes that EPA’s language is unbiased and
reaches technically appropriate conclusions. Such language is inflammatory and inappropriate and
should be deleted. At a minimum EPA should revise the statement to read “EPA has...deleted or
altered language which in EPA’s opinion was biased or reached technical conclusions that did not
comport with EPA’s opinion. In its place EPA has inserted text that is more consistent with
EPA’s opinion.”



N241   EPA Response:



EPA does not believe that the statement EPA has made is inappropriate. That such
statements are EPA’s opinion is inherent since EPA is the one evaluating Montrose’s draft
and revising the report. 



H-3.4 Page 1-6:   EPA should provide data and references for the statement “EPA conducted a
CERCLA inspection at the Montrose plant in 1982, during which DDT was detected in surface
water drainages leaving the plant property in the nearby Normandie Avenue ditch” The sample
dates, sample locations, sample matrices, laboratory reports, and QA/QC documentation should
be provided, and the results should be tabulated and presented along with the results of the
preceding 1981 data and subsequent 1983 to 1988 data.
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N242   EPA Response:



The RI Report did not rely on or use the numerical results from the CERCLA inspection
in question. All data and the report from the CERCLA inspection itself are available in the
administrative record.



H-3.5 Page 1-52:   EPA should indicate that Pre-RI activities were conducted during the period
from 1981 into 1985 as opposed to 1982 through 1985.



N243 EPA Response:



The text should read “Pre-RI activities were conducted during the period from 1981 to
1985.”



H-3.6 Page 1-52, Figure 1.24:   Figure 1.24 should be updated with sampling events conducted in
1981, 1982, 1994, 1995, and 1997.



N244 EPA Response:



Montrose’s consultants prepared this figure. EPA assumes it was submitted by Montrose
in good faith and without intentional omission or error. In the interest of completing the
Montrose Site RI Report and moving ahead with remedy selection, EPA believes that
vising Figure 1.2.4 as suggested is not warranted. The sampling events are described in
detail in Section 2.0 of the RI Report.



H-3.7 Page 1-52:   EPA should reference the basis for its discussions regarding sampling
conducted in 1981 and prepare parallel factual discussions for each sampling event. EPA should
clarify which ditch the February 1981 samples were collected from and what analyses were
performed. EPA should provide the laboratory reports and backup QA/QC data from each
analytical laboratory and tabulate the results. EPA should present and organize the data and
references provided in Appendix L in such a manner that they are useable to the reader.



N245   EPA Response:



A Montrose interoffice correspondence (Document 54 in Appendix L of the Montrose Site
Report) from John Kallok (former Montrose plant engineering and maintenance
supervisor and plant manager) dated May 21, 1981, states that the February 1981 samples
ere collected from “a common storm drainage ditch serving the Montrose and Jones
Chemical facilities.” The 1981 sampling including analytes is also discussed in Sections 
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N242   EPA Response:



The RI Report did not rely on or use the numerical results from the CERCLA inspection
in question. All data and the report from the CERCLA inspection itself are available in the
administrative record.



H-3.5 Page 1-52:   EPA should indicate that Pre-RI activities were conducted during the period
from 1981 into 1985 as opposed to 1982 through 1985.



N243   EPA Response:



The text should read “Pre-RI activities were conducted during the period from 1981 to
1985.”



H-3.6 Page 1-52, Figure 1.24:   Figure 1.24 should be updated with sampling events conducted in
1981, 1982, 1994, 1995, and 1997.



N244   EPA Response:



Montrose’s consultants prepared this figure. EPA assumes it was submitted by Montrose
in good faith and without intentional omission or error. In the interest of completing the
Montrose Site RI Report and moving ahead with remedy selection, EPA believes that
vising Figure 1.24 as suggested is not warranted. The sampling events are described in
detail in Section 2.0 of the RI Report.



H-3.7 Page 1-52:   EPA should reference the basis for its discussions regarding sampling
conducted in 1981 and prepare parallel factual discussions for each sampling event. EPA should
clarify which ditch the February 1981 samples were collected from and what analyses were
performed. EPA should provide the laboratory reports and backup QA/QC data from each
analytical laboratory and tabulate the results. EPA should present and organize the data and
references provided in Appendix L in such a manner that they are useable to the reader.



N245   EPA Response:



A Montrose interoffice correspondence (Document 54 in Appendix L of the Montrose Site
RI Report) from John Kallok (former Montrose plant engineering and maintenance
supervisor and plant manager) dated May 21, 1981, states that the February 1981 samples
were collected from “a common storm drainage ditch serving the Montrose and Jones
chemical facilities.” The 1981 sampling, including analytes is also discussed in Sections
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N247   EPA Response:



For the purposes of discussion, it was reasonable to describe the “mud” samples as soil
samples. There is no significant inconsistency.



H-3.10 Page 1-59:   EPA should explain the meaning of the word “developed” in the statement
“...12 were developed for VOCs.”



N248   EPA Response:



The text should read “...12 were analyzed for VOCs.”



H-3.11 Page 1-59:   EPA should identify the lead agency and provide the current status of
investigations being conducted at Jones Chemical Company.



N249   EPA Response:



For the purposes of the discussion in Section 1 of the RI Report, EPA believes the
information provided is sufficient.



H-3.12 Page 1-60:   EPA’s discussion regarding Neighboring Investigations omits investigations
being conducted at Del Amo, McDonnell Douglas, Amoco Chemicals, Trico Industries, Mobil
Refinery, International Light Metals, Akzo, Arinco Royal Boulevard, Golden Eagle Refinery, and
a variety of other neighboring sites. For completeness, EPA should expand its discussions to
include an overview of the history, regulatory status, lead agency, and current investigation status
of these neighboring investigations.



N250   EPA Response:



For the purposes of the discussion in Section 1 of the RI Report, EPA believes the
information provided is sufficient. Information about the other investigations can be
obtained from the State of California, and from EPA for the Del Amo Site.



H-3.13 Page 1-60:   For clarity, the following statements should be revised as indicated: “In 1994,
the Farmer Brother [‘s Coffee Company] began construction of a building expansion oil tile
[north-]east side of [its] property. Because [of] the proximity...
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N251 EPA Response:  EPA concurs that the wording is better as suggested by the
comment.



H-3.14 Figure 1.3:  EPA should provide the reference for the “Dry Well” added to this figure.



N252 EPA Response:



The source is: Levine-Fricke, Preliminary Endangerment Assessment, Jones Chemicals
Facility, Torrance, California, June 28, 1995.



H-3.15 Figure 1.4:  For clarity, accuracy, consistency, and completeness EPA should use the
term “Montrose Property” as opposed to “Montrose Chemical Site” when referring to the
Montrose Property; EPA should show the geographic boundaries of Mobil, Farmer Brothers,
Golden Eagle, Gardena Landfill, Cal Compact Landfill, and other sites that are currently omitted
(e.g. Akzo etc.). EPA should clarify the meaning and significance of the term “Del Amo Site
‘Panhandle’.”



N253 EPA Response:



The figure should read “Montrose Property.” EPA believes the general location of other
hazardous waste sites presented on the figure is adequate for the purposes of this figure.
The majority of these other sites are identified in the JGWFS. The term “panhandle” is a
common geographical term. In fact, the commenter has used this term in Comment No.
H-3.64.  This portion of the Del Amo Superfund Site is discussed in the text on page 1-36.
The “panhandle” was addressed in responses to previous comments.



RI SECTION 2:  Site Investigation Activities



H-3.16 Page 2-3:   EPA indicated that “Available documentation does not indicate why those five
specific areas were selected for sampling. However it is likely that these areas were selected
because they were potential waste discharge areas.” The second sentence regarding the 1983
sampling is speculative and should be deleted:



N254 EPA Response:



The statement is, indeed, speculative. However, the presumption of a “potential waste
discharge is inherent in any environmental sampling.
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H-3.17 Sections 2.3 and 2.4:   EPA should provide a more thorough discussion regarding the
scope, objectives, rationale, methods, and procedures for the additional EPA 1994 sediment and
surface water sampling conducted by CH2M HILL. In addition, the corresponding tables should
be updated and appended.



N255 EPA Response:



The requested information can be found in the following document (referenced in Section
2.3, page 2-18 and Section 2.4, page 2-22): Field Report, Surface Water, Sediments, and
Biological Sampling in Stormwater Pathway from Montrose Chemical Company to Los
Angeles Harbor, Montrose Superfund Site, Torrance, California. Prepared for U.S. EPA,
Region IX, by CH2M HILL, July 31, 1995.



H-3.18 Figure 2.1:  This figure does not show 1981 soil sample locations as the title implies and
as indicated in the text on Page 2-2.



N256 EPA Response:



The 1981 soil sampling locations are shown in Figure 5.2.



RI SECTION 3:  Data Quality



H-3.19 EPA’s data quality evaluation presented in Section 3 appears to focus primarily on
groundwater. For completeness EPA should provide the results of data quality evaluations and
supporting documentation for each of the following events:



1981 data added by EPA



1982 EPA data



1983 soil sampling data



1985 EPA soil sampling conducted by M&E



1986 EPA soil sampling conducted by E&E



1985-1988 RI Soil Data



1994 EPA sampling conducted by CH2M HILL
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1997 Northwest Comer Sampling (McLaren)



N257 EPA Response:



In the interest of completing the RI Report and moving ahead with a groundwater
remedy, this section focuses on groundwater data quality. If necessary, this section of the
Remedial Investigation Report may be supplemented with the requested information for
soil at a later date.



RI SECTION 4:  Physical Characteristics



H-3.20 EPA did not incorporate soil moisture and pH data from the 1981 sampling. For
consistency and completeness EPA should tabulate these data, present them on the appropriate
corresponding maps, and evaluate them along with the other available data.



N258 EPA Response:



In the interest of completing the RI Report and moving ahead with remedy selection in this
ROD, EPA believes that tabulating such data is not warranted at this time. The requested
information can be found in Appendix L of the RI Report. If necessary, the data may be
tabulated in a supplement at a later date.



H-3.21 Pages 4-23 through 4-28:   EPA has prepared isoconcentration contour maps for TDS,
Chloride, Sulfate, and TOC in groundwater. EPA should:



a) Be consistent with EPA’s prior direction to Montrose to include water quality data from
other nearby sites (e.g. Del Amo, McDonnell Douglas, Trico, Amoco, Armco etc.).



b) Update and revise the text discussions and conclusions as appropriate, after the above-
referenced additional data are incorporated



N259 EPA Response:



EPA prepared the isoconcentration contour maps for TDS, chloride, sulfate, and TOC in
groundwater from the existing data from Montrose water quality database at the time the
maps were prepared. These maps were prepared to show the overall concentration trends
of dissolved major inorganic constituents (TDS, chloride, and sulfate) and organic
indicator parameters (TOC) in groundwater. The distribution of data is sufficient to
support the contouring where provided on the figures.
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3. To ensure objectivity, EPA should refrain from speculating in the absence of data. For
example from Page 4-28:



“It is anticipated that if wells on the Montrose Property were analyzed for TOC, the TOC plume
may be shown to originate at Montrose”



“it appears a TOC plume exists in the Gage Aquifer”



N260 EPA Response:



The contoured data for TOC in groundwater (Figure 4.27) strongly indicate that the
source; if TOC in groundwater originates at the Montrose Chemical, Site, even in the
absence of data for any of the monitoring wells located on the Montrose Property. In
addition, the shape and extent of the TOC plume and the location of the plume axis is
almost exactly the same as that for p-CBSA in groundwater within the Bellflower Sand
(Figure 5.58). Of those organic contaminants that have been identified in groundwater
beneath or downgradient of the Montrose Chemical Site, p-CBSA is the largest
contributor to the TOC value in groundwater. In addition, the highest concentrations of
p-CBSA have been shown, to be present beneath the Site. Therefore, the sampling of
monitoring wells on the Montrose Property is strongly expected to confirm the hypothesis
that the TOC plume originates on the Montrose Property. Only a limited number of well
analyses were available for TOC in the Gage Aquifer. Here again, given the primary
contribution of the p-CBSA concentrations on the TOC values and the extent of the
p-CBSA plume within the Gage Aquifer (Figure 5.59), a TOC plume can reasonably
interpreted with the available data.



d) Table 4.1 should be updated with the 1981 data



e) Table 4.4 should be re-aligned.
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f) Figure 4.7 should be updated with 1981 data.



g) Figure 4.8 should be updated with 1981 data.



N261 EPA Response:



In the interest of completing the RI Report and moving ahead with a groundwater
remedy, EPA believes that revising Tables 4-1, 4-4 and Figures 4.7 and 4.8 is not
warranted at this time. The requested information can be found in Appendix L of the RI
Report. If necessary, the tables and figures can be revised in a supplement at a later date.



• The date for the Model input Arrays in the explanations for Figures 4.14, 4.15, 4.16, and
4.17, should be corrected from 1987 to 1997



N262 EPA Response:



Comment noted.



• Figures 4.23a, 4.23b, 4.23c, 4.24a, 4.24b, 4.24c, 4.25a, 4.25b, 4.25c, 4.26, 4.27, and 4.28
should be updated and revised as previously discussed to include Del Amo and other site
vicinity water quality data and to reflect the timing and origin of sample data. Figure 4.24b
is incorrectly contoured in the vicinity of the Montrose Property.



N263 EPA Response:



See response to H-3.21 (c).



RI SECTION 5:  Nature and Extent of Contamination



H-3.22 Page 5-1:  EPA should indicate that RI field work began in 1985. Sampling conducted in
1981 and 1983 prior to the RI was not part of the RI investigation. Work conducted in 1995 and
1997 was a supplement to RI field work.



N264 EPA Response: This information is discussed in Chapter 2 of the RI Report.
Section 5 of the RI Report discusses nature and extent of contamination. The facts
provided in the comment are, essentially, correct.
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H-3.23 Page 5-2:  and “Note to Reader” before Section 5 Figures:  EPA overemphasizes the
significance of dry vs. wet weight sample results. EPA should provide the reader with the
following perspective regarding dry vs. wet weight results:



The difference between dry vs. wet weight analyses, which is expected to average about 12
percent, is not significant.



The difference between dry vs. wet weight results is within the range of laboratory
acceptance criteria for soil sample analyses which is generally on the order of about 30%.



Given the 6 orders of magnitude range in concentrations detected, the difference between
dry vs. wet weight is not significant.



The difference between dry vs. wet weight results is less than sample variability typically
resulting from soil matrix heterogeneity.



The difference is within the range of reproducibility in comparing duplicate and split
sample results.



Samples were analyzed in accordance with EPA methods. The only difference is that the
analytical laboratories reported the results on a wet weight basis.



Results reported on a wet weight basis may actually be more representative for risk
assessment, feasibility study, and remedial action purposes since wet weight results reflect
actual soil conditions at the site.



N265 EPA Response:



The text suggested above is unnecessarily long and obscures the fact that DDT
concentrations in soil in this report are, on average, 12 percent lower than what should
have been reported using standard EPA reporting protocols. This simple conclusions
stands and EPA has not made any further conclusions about the “significance of wet-
weight samples.” EPA does not refute the fact that there are other sources of variability in
soil samples, some of which may exceed the expected variability due to using wet-weight
samples. The wet-weight issue causes a systemic bias toward low results, however, which
cannot be treated as any other form of variability.



The statement the wet-weight results are more representative from a risk standpoint
because they represent actual conditions at the site is not clear. There is no connection
between the effect on laboratory analysis of using wet samples, on the one hand, and the
effect of a chemical on the body when ingesting a wet sample, on the other. All health-
based standards assume that environmental samples being compared to the standard will
be reported on a standardized dry-weight basis. Montrose did not report on this basis and
did not follow the standard. Hence, a notice to that effect is warranted.
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The point that soil samples span 6 orders of magnitude does not necessarily mean that a
wet-weight bias will not be significant for samples at a particular location.



Whether 12 percent is significant, likewise, may depend to which the data are being put.



H-3.24 Page 5-2:   For clarification EPA should resolve the apparent discrepancy between the
statement on page 5-2 “alpha-BHC generally comprises about 50 percent of the total BHC” with
the statement on page 5-25 “the majority BHC detected at tile Montrose Chemical Site was
alpha-BHC”



N266 EPA Response:



The two statements are entirely consistent. To illustrate, assume that exactly 50 percent of
the total BHC is actually alpha-BHC. The remaining 50 percent of the total BHC would be
either beta-, delta-, or gamma-BHC. If more than one of the other isomers is present in the
sample in any amount (as was the case in most samples), the majority of BHC would be
alpha-BHC.



H-3.25 Page 5-3:   For completeness EPA should expand the discussion of supplemental data to
include (at a minimum):



Del Amo



McDonnell Douglas



Trico



Armco



Amoco



N267 EPA Response:



EPA believes that revising this section with additional information on these sites is not
necessary. The necessary information on these sites with respect to the joint groundwater
is present in the Del Amo Groundwater RI Report, the JGWFS, and in the administrative
record. Information about the other investigations can be obtained from the State of
California and EPA with respect to the Del Am o Site.
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H-3.26 Page 5-5, Third full paragraph:  EPA should provide rationale for using a concentration
threshold of 1,000 mg/kg for Total DDT as a key criterion for comparing soil concentrations.



N268 EPA Response:



EPA believes that 1,000 mg/kg is a reasonable threshold for discussion of high
concentrations of DDT, not only based on the distribution in the data itself but on the fact
that levels of in excess of 1000 mg/kg would clearly represent an unacceptable cancer risk.
This level is not a “criterion” as in a health-based criterion.



H-3.27 Page 5-7, Second full paragraph: EPA introduces the term “hot spots” for describing
high concentrations of DDT Off-Property, but does not provide the basis or quantitative criteria
for use of the term.



N269 EPA Response:



The term “hot spots” is a term commonly used in the environmental field to indicate an
area of contamination that contains higher concentrations of contaminants relative to the
immediate surrounding area. The term “hot spot” is typically used to describe
contamination in general terms and, as a result, there are no industry-accepted criteria for
defining a hot spot. It should be noted that Section 5.2 of the RI Report is a summary
section, describing DDT contamination in relatively general terms. Section 5.4 describes
the concentration of DDT in the soil in more quantitative terms.



H-3.28 Table 5.1A:  The many subjective descriptions should either be quantified or deleted (e.g.
“greatly exceed”, “many samples”, “frequent detections”, “sonic above PRGs”, “mostly”,
“mainly”, and “about”).



N270 EPA Response:



EPA is using these terms to generally describe contamination in a summary section. These
terms are appropriate for this type of summary discussion. A more quantitative discussion
is provided in Section 5.4 of the RI Report. In fact, EPA deleted the majority of such terms
which were in the draft RI Report prior to EPA’s taking over the work on the RI Report.



H-3.29 Page 5-10:   EPA should eliminate the implication that a 0.1 percent difference in
concentration is “significantly less”
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N271 EPA Response:



The text should read “… are significantly less (up to 50 percent)… .”



H-3.30 Page 5-11:   EPA should clarify that groundwater plumes are not “visible.”



N272 EPA Response:



EPA is not implying that the groundwater plumes are literally “visible.” In the context of
the discussion on page 5-11 and the rest of the RI Report, the term is used to mean that a
sufficient number of areally distributed groundwater monitoring well analysis are
available within a particular hydrogeologic unit to contour a plume of groundwater
contamination.



H-3.31 Page 5-11:   EPA should provide the primary reference of the statement “chloroform was 
present as an impurity.”



N273 EPA Response:



The reference is:  Kennedy/Jenks/Chilton, Report of Technical Documents Review and
Groundwater Sampling, prepared for McDonnell Douglas Corporation, Torrance,
California, June 12, 1991. In this document, it is stated that the Montrose facility in
Henderson, Nevada, has reported that the chloral/chlorobenzene mixture produced for the
Montrose Torrance facility also contained 0.1 to 0.2 percent chloroform by weight.



H-3.32 Page 5-12:   The statement that “a plume could be present but undetected” is speculative
and should be deleted.



N274 EPA Response:



The quoted statement is true. Due to detection limits up to 300 Fg/L for chloroform,
concentrations up to that value could not be detected. Given the fact that chloroform
concentrations up to 11,000 Fg/L are present in groundwater within the Upper Bellflower
Aquitard beneath the Central Process Facility, the complete absence of chloroform within
the Bellflower Sand is surprising. The elevated detection limits provides a logical
explanation as to why the chloroform is not observed within the Bellflower Sand.



H-3.33 Page 5-12:   EPA introduces the concept of a “regional benzene plume” in the Bellflower
sand which extends downgradient from the Montrose Property. EPA should refrain from using
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the phrase “regional benzene plume” and the implied association with the Montrose Property, and
should expand the discussion regarding uncertainties regarding the origin of benzene detected in.
the Bellflower Sand.



N275 EPA Response:



The uncertainties regarding the origin of benzene are discussed in Section 5.2.3.5 of the
Montrose Site RI Report. Possible sources include other sources besides Montrose. It is
true that the benzene referred to is downgradient of the Montrose property.



H-3.34 Page 5-13.  The statement “The results [of surface water analyses] indicate a decrease in
DDT concentration with distance from the Montrose Property” should be qualified to indicate (1)
concentrations of DDT detected in surface water were low, and (2) the ability to draw conclusions
regarding the origin of low concentrations of DDT detected in downstream areas is complicated
due to the widespread historical DDT use.



N276 EPA Response:



EPA agrees that the DDT concentrations in surface water downstream from the Montrose
Property are low compared to the concentrations close to the Property. However, if the
low concentrations in downstream areas were assumed to be due to widespread historical
use of DDT, the gradient indicating contamination from the Montrose Property would be
even greater!



The notion of historical use of DDT in the area surrounding the Montrose plant is in
contention. While there was agricultural use in the area, it had generally ceased prior to
the time when DDT was first introduced and used. EPA has no information documenting
that mosquito abatement districts in the area used DDT (although we cannot rule out the
existence of such records).



H-3.35 Page 5-14:   EPA should remain consistent in reporting units of measure for chemical
concentrations (e.g. ug/kg v. mg/kg).



N277 EPA Response:



While not incorrect, for maximum clarity the concentration on the last line of the third
paragraph on page 5-14 could state that “… DDT was detected in near-surface soils in the
east and southeast portion of the Property at concentrations over 1,800 mg/kg.”
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H-3.36 Page 5-14 and Figure 5-3:   EPA should report which results from which of the three
analytical labs are presented for the May 1981 sampling. EPA should present the results from
each of the three laboratories in tabular form.



N278 EPA Response:



The results from two of the laboratories are provided in Appendix L of the Montrose Site
RI Report. The results from Stauffer are provided in Figure 5-3.



H-3.37 Page 5-14:   EPA should provide the basis and rationale for the statement “Stauffer
Chemical Company, for and at the direction of Montrose”



N279 EPA Response:



The Stauffer memorandum which reports the results of this sampling effort was addressed
to the president of Montrose Chemical, S. Rotrosen, and includes an offer of additional
assistance, “if requested.” See Memorandum from T.J. Meyers and J.A. Johnson, Stauffer
de Guigne Technical Center-Richmond, to S. Rotrosen dated August 4, 1983 (A.R. No.
0459; EPA DCN 0639-03607). The memorandum also states that sampling locations were
designated by Montrose “consultants” (and former employees) J. Kallock and B. Bratter.
These facts are more than sufficient to support the interpretation that the sampling was
“for and at the direction of Montrose.”



H-3.38 Page 5-16:   EPA should substitute a more quantitative comparison in place of the phrase
“elevated DDT concentrations.”



N280 EPA Response:



The statement is quantified in the next sentence where it states, “Over 90 percent of the
samples collected in 1981 and 1983 exceed EPA Region IX’s Preliminary Remediation
Goal (PRG) of 1.3 mg/kg established for residential soil.”



H-3.39 Page 5-16:   Table 5.5A, which reportedly shows DDT results for the northwest corner
investigation conducted in 1997, should be provided.



N281 EPA Response:



The text should refer to Figure 5.5A.
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H-3.40 Page 5-17 and Figure 5.5A:   EPA should present the results of the northwest corner
sampling in the same tabular format and on the same figures as are used for presenting other soil
sampling results. The legend to Figure 5-5A is confusing to the reader. EPA needs to define and
discuss the terms “grid point”, “biased point” “shallow” vs. “subsurface” and “CLP Pesticides”,
as well as an explanation for “immunoassay” results. For case of use by the reader to compare
results, EPA should provide the soil boring identifiers for pre-1987 samples and other relevant
reference points such as the outline of the Central Process Area. EPA should also provide the
rationale for why these results are considered “preliminary” as indicated in the Title Block.



N282 EPA Response:



The results of the Northwest Corner investigation are presented in Figure 5-5A in a
format different from the other data because EPA believes it is an effective method of
showing the results of the immunoassay and the CLP analytical results together on one
fugure. Because of the number of samples, the presentation of the data on a smaller scale
map (e.g., Figure 5.5) would be very crowded and difficult to read. Montrose’s consultants
prepared this figure as a part of the report on the Northwest Corner investigation. EPA
scanned the figure and included it in the report. In the interest of completing the RI
Report and moving ahead with the remedy selection, EPA believes providing additional
reference points in Figure 5-5A is not warranted. The figure is “preliminary” because
EPA has not approved the Northwest Corner investigation report for the reasons
described in the response to H-1.2.



The Northwest Corner sampling is described in greater detail in Appendix K. Montrose,
who prepared the northwest corner sampling report, should provide the suggested
information. However, this information is not necessary or pertinent to the groundwater
remedy selection.



H-3.41 Page 5-18:  EPA should revise the statement “the results of the northwest corner
investigation in 1997 indicates that high concentration of DDT may have been diluted by the
grading...” to describe the difference between pre-grading and post-grading surface elevations
which indicates that after the 1985 grading and capping, the northwest corner of the Property
appears to have been a “cut” area. The results of the 1997 sampling are most likely representative
of the original soil remaining in-situ after cutting, and would not therefore be expected to be
subject to mixing or dilution.



N283 EPA Response:



By its very nature, grading of the Property no doubt would have mixed, diluted, and
spread the high concentrations of DDT contamination from the Northwest Corner to other
parts of the Property. It should be noted that Figure 2-2 indicates that even though the
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majority of the western portion of the Property was a cut area, a portion of the Northwest
Corner had no change in elevation. Also, the commenter has no basis for assuming that the
“cut” was “clean,” that is, that all material that was cut was completely removed and none
mixed in with the soil below the “cut.” Given the operation was done with bulldozers, this
cannot be assumed. By spreading the material, it is not surprising that the concentrations
in the northwest corner may have dropped from pre-grading levels.



H-3.42 Page 5-18:   For clarity, consistency, and completeness, EPA should provide the rationale
for excluding the sampling conducted in 1997 from discussions provided in this section.



N284 EPA Response:



The results of the Northwest Corner sampling are briefly discussed on this page (page 5-
18), in the first paragraph, in the next to last paragraph, and in the last paragraph. The
results are discussed in more detail in Appendix K.



H-3-43 Page 5-18:  For clarity, EPA should provide the basis for its definition of “successful”
characterization; provide concentration thresholds for defining “DDT soil contamination”;
indicate the specific areas Off-Property for which DDT in soil is not “successfully characterized”;
and provide the criteria that form the basis of determining at what point the extent of DDT
concentrations Off-Property will be considered “fully assessed.” At this stage in the RI process,
and after approximately 18 months since the northwest corner data were obtained, EPA should
explicitly identify what and where “further sampling may be required”, the objective and
rationale for that sampling, and the projected schedule for its completion.



N285 EPA Response:



A key measure of a successful investigation would be accomplishing the objectives
established in the sampling plan for the investigation. In this instance, Montrose did not
meet the stated objective of assessing the extent of DDT in soils off-property (this objective
can be found on page 1-2 of the Northwest Corner report in Appendix L of the Montrose
Site RI Report). Six samples collected just west of the Montrose Property boundary
contained DDT concentrations higher than the residential PRG for DDT. Because there
were no samples collected to the west of these detections, extent of the contamination to
the west is not defined. For this reason, EPA has stated that further sampling may be
required. See earlier responses to the same comment earlier.
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H-3.44 Page 5-19:   The expression “DDT concentrations are still quite high” is subjective. For
clarity EPA should substitute a more quantitative description or comparison.



N286 EPA Response:



This statement is part of a topic sentence comparing DDT concentrations in the depth
interval 3 to 6 feet bgs. The statement is quantified in the next two sentences where it
states, “Over 55 percent of the soil samples collected in the Central Process Area exceed
the PRG. The highest concentration of total DDT detected in soil samples collected from
the Central Process Area in this depth interval was 4,460 mg/kg in a soil sample collected
from Boring 14D at 5 feet bgs.”



H-3.45 Page 5-20:   EPA should provide the basis for the statement “highly mobile solvents like
chlorobenzene.”



N287 EPA Response:



The mobility of VOCs is discussed in Section 6.2.2.1 of the RI Report.



H-3.46 Page 5-21:   EPA should revise the sentence “Concentrations of DDT detected in near
Off-Property two soil samples in two borings...”



N288 EPA Response:



The sentence should read, “Concentrations of DDT detected in soil samples in near Off-
Property soil borings in the interval from 6 to 10 feet bls were less than 1.0 mg/kg.”



H-3.47 Page 5-24:   EPA should explain the notation: “It should be noted that other figures and
tables, except table 5-1A, in this report do not include this data”



N289 EPA Response:



This statement is included because it is EPA’s understanding that Montrose did not
include the Farmer Brother’s and Jones Chemical data in preparing its prevalence tables
(e.g., Table 5.1F).



H-3.48 Page 5-25:   EPA should explain and resolve the apparent inconsistency between the
sentence “...the majority of the BHC detected at the Montrose Chemical Site was alpha-BHC”
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on this page and the sentence on page 5-2 that states “alpha-BHC generally comprises about 50
percent of the total BHC...” For ease of use by the reader, a factual presentation of the number of
samples collected, and the frequency of detection and concentrations of each isomer detected
would be more meaningful and more useful.



N290 EPA Response:



See response to Comment H-3.24. EPA believes that further breakdown in reporting the
isomers of BHC is not warranted at this time.



H-3.49 Page 5-28:  EPA should explain the notation “Other figures and tables in this report do
not include the 1994 data.”



N291 EPA Response:



See response to Comment H-3.47.



H-3.50 Page 5-29:   EPA should explain the distinction, if any, between the northwest corner of
the property and the western portion of the Property.



N292 EPA Response:



As used here, there is no distinction. The Northwest Corner was where high levels of DDT
were originally found spawning the need for additional investigation; that investigation
spread to include the entire western boundary of the property in addition to the northwest
quadrant.



H-3.51 Page 5-33:   EPA should provide the primary reference for the statement “chloroform ...
was known to be an impurity in the chloral chlorobenzene mix”











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R3-153



Montrose Chemical and Del Amo Superfund Sites March 1999



N293 EPA Response:



The reference is Kennedy/Jenks/Chilton, Report of Technical Documents Review and
Groundwater Sampling, prepared for McDonnell Douglas Corporation, Torrance,
California, June 12, 1991. In this document, it is stated that Montrose’s Henderson,
Nevada facility has reported the chloral/chlorobenzene mixture produced for Montrose’s
Torrance facility also contained 0.1 to 0.2 percent chloroform by weight.



H-3.52 Page 5-34:   EPA stated that “benzene found in the saturated zone emanating from the
Montrose Property.” In light of the other confirmed and potential sources of benzene in the
immediate vicinity of the Montrose property, EPA should provide the basis for the speculation
that benzene is “emanating” from the Montrose Property.



N294 EPA Response:



The quoted sentence is not complete and is taken out of context. The full sentence reads,
“Therefore, while the soil samples analyzed did not reveal significant benzene, there are
several possible contributors of the benzene found in the saturated zone emanating from the
Montrose Property.” In the sentence that immediately follows the quoted sentence, possible
additional sources (contributors) of benzene are identified including the Del Amo Site, fuel
transmission pipeline in the LADWP right-of-way, and the underground fuel storage tanks
located at Jones Chemical Company. Benzene may be emanating from the Montrose
property because benzene was a contaminant in industrial chlorobenzene, because of
releases from Montrose’s gasoline storage, or because of the activity at the Stauffer BHC
plant. It is true that not all of the possible sources just-mentioned are on the Montrose
property; hence, the sentence would have been more clear if it had not used “emanating
from” and instead used “extending downgradient of.”



H-3.53 Page 5-34:   EPA should provide the basis for the statement “the 0.3 percent benzene
which occurred as an impurity”



N295 EPA Response:



Comment noted.
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H-3.54 Page 5-34:   EPA states ...”Jones Chemical, for some period of time, may have dumped
some of its wastes into the Montrose wastewater recycle pond at the time the LADPW canceled
Jones Chemical’s permit...” [note:  emphasis added]. EPA should quantify the period of time,
refrain from use of language such as “dumped”; quantify the volume of “waste”; define the nature
and composition of the waste; specify the time at which the permit was canceled; and provide
supporting references.



N296 EPA Response:



The permit was canceled in 1971. The verb “dumped” is an appropriate term; Jones
Chemical may have hauled waste to the Montrose wastewater recycle pond and dumped it.
As noted on page 1-23, the reference for this discharge of waste is an LADWP inspection
card dated May 26, 1971 (Document 30 in Appendix L of the Montrose Site RI Report).
The document does not indicate composition of the waste nor how long of a time period
the waste was dumped in the wastewater recycle pond, hence EPA cannot provide this
information.



H-3.55 Page 5-34:  EPA should revise the statement “the locations of the soil samples collected in
this RI were not necessari1y sufficient to fully evaluate this potential release point for PCE.
Therefore, the Montrose Property may potentially be a contributing source of PCE to the
subsurface..” EPA is now in the business of identifying “data gaps” and “data deficiencies” for
soil data that were generated more than 10 years ago. For completeness, context, and ease of
understanding by the reader, EPA’s discussion should reflect that PCE was neither a target
chemical nor a compound of concern in conducting the Montrose RI; that although the RI
sampling was not conducted specifically to evaluate the occurrence of PCE in soil, soil samples
were analyzed for VOCs in general; the RI data indicate that the Montrose Property as a whole
was not a significant contributor of PCE to the subsurface, if at all; that the Jones Chemical PEA
sampling was conducted to evaluate the occurrence of PCE in soil and soil gas, and that Jones
Chemical does appear to be a significant contributor. EPA should present and discuss the results
of the Jones PEA sampling. It should not be unreasonable at this time to expect that EPA should
be in a position to specifically identify the objectives, rationale, and locations for additional
sampling that would be sufficient to fulfill EPA’s objectives to “fully evaluate this potential
release point.”



N297 EPA Response:



Information is now available that indicates the use of significant quantities of PCE on and
adjacent to the Montrose Property. Because this information was discovered after soil
sampling, the locations of the soil samples were not necessarily sufficient to fully evaluate
potential release points for PCE. For that reason, EPA cannot conclude that the Montrose
Property was not a contributor of PCE to the subsurface. Soil sample results from the PEA
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conducted at the Jones Chemical are presented in Figures 5.35, 5.36, and 5.37 and
discussed on page 5-34. EPA agrees that there is substantial evidence that Jones
Chemicals a contributor of PCE and TCE. Furthermore, it is possible that Montrose is not
a contributor of these compounds. Nonetheless, the distribution of PCE under the
Montrose Property does not rule out a Montrose potential contribution. EPA does not find
Montrose at fault for not sampling for PCE in the original investigation; yet, what the
available data show and do not show are simple facts regardless.



H-3.56 Page 5-58, fourth paragraph:   EPA wrote.”.. groundwater samples collected from
Upper Bellflower Aquitard Monitoring Well MW-25 have previously averaged approximately 900
ug/L, the results of the December 1995 sampling event were only 44 ug/L and 59 ug/L .... These
values are much less than the previous data, and indicate that the 1995 data may be anomalous.
Additional sampling is needed to confirm the chlorobenzene concentration at this location.”
EPA’s proposal that additional sampling is necessary to confirm chlorobenzene concentrations in
groundwater at monitoring well MW-25 is not warranted.



EPA provides, possible reasons for declines in chlorobenzene concentrations in several
monitoring wells completed in the upper Bellflower aquitard. The reasons stated are not
consistent and at times different reasons are given for the same well in separate sections of the
report. These sections should be rewritten for consistency. The following excerpts were taken
from the report as examples of the inconsistencies.



H-3.57 Page 5-46, second paragraph , “The large decrease in concentrations of chlorobenzene
observed at Monitoring Wells MW-5 and MW-9 may be the result of either. (1) the dissolution of
DNAPL residuals and adsorption of contaminants to aquifer sediments, (2) the presence of
previously occurring lateral flow of groundwater or vadose zone water containing high dissolved
chlorobenzene concentrations during plant operations, or (3) infiltration of surface water during
the late 1995 rainy season and subsequent dilution of dissolved contaminants.”



H-3.58 Page 5-50, third paragraph , In discussing the decrease in 1995 chlorobenzene
concentrations in groundwater from wells MW-05, MW-06, MW-09, MW-10, MW-25, and MW-
27, EPA wrote “The reason for the decrease is not known, but may be due to (1) rapid infiltration
of rainfall during the above-average late 1995 winter rainy season in the Los Angeles Area and
the resultant dilution of dissolved groundwater contaminants at the water table or (2) potential
QA/QC problems.



H-3.59 Page 5-59, first paragraph , In discussing 1995 concentrations of chlorobenzene in
groundwater from monitoring wells MW-5, MW-9, MW-10, and MW-11 EPA wrote “The
substantial reduction in concentrations of chlorobenzene detected in groundwater samples
collected from these monitoring wells is not readily explainable based on concentration trends
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over time, changes in water levels, or distinct changes in observed directions of groundwater
flow. Potential explanations for the.......include rainfall infiltration and percolation of water
from leakage or seepage from or along the alignment of the nearby sewer lines paralleling
Normandie Avenue resulting in flushing or enhanced biodegradation of chlorobenzene.”



H-3.60 Page 5-59, second paragraph , In discussing 1995 concentrations of chlorobenzene in
groundwater from monitoring wells MW-6, and MW-25, EPA wrote “The reduction in
concentrations .... is not readily explainable based on the available data, but given the fact that
these are water table monitoring wells located along the margin of the chlorobenzene plumes the
reduction may be attributable to such factors as the rise in water levels, a change in the direction
of groundwater flow, or biodegradation.”



Measured chlorobenzene concentrations in several monitoring wells decreased in December 1995
from previous sampling events. EPA proposes several reasons why the concentrations may have
decreased but concludes that the decrease in concentrations is not readily explainable from the
available data.



An evaluation of groundwater gradients at the site over the past decade provides a reasonable
explanation for the observed decrease in chlorobenzene concentrations in groundwater from wells
located in the vicinity of the Central Process Area. In the mid-1980's groundwater gradients in the
upper Bellflower aquitard, beneath the Central Process Area, formed a radial pattern outward
from the Central Process Area. The radial flow pattern was likely associated with mounding of
groundwater in the upper Bellflower aquitard. By the end of the 1980's and beginning of
the1990's, the observed mounding had dissipated and groundwater gradients in the upper
Bellflower aquitard assumed a generally south to southeast direction. For monitoring wells
MW-5, MW-9, MW-11, and MW-27, the observed decrease in chlorobenzene concentrations in
1995 is not surprising because groundwater no longer flows from the source area (the CPA)
towards the wells. It is expected that shifting groundwater gradients in the vicinity of MW-6 are
responsible for the observed decrease in chlorobenzene concentrations in this well also.



 Monitoring well MW-25 also showed a decrease in chlorobenzene concentrations in groundwater
in 1995. Previously the high concentrations of chlorobenzene observed in groundwater at this
well location were believed to be associated with upward migration of chlorobenzene impacted
groundwater from the underlying Bellflower sand. In 1995 a downward gradient between the
upper Bellflower aquitard and the Bellflower sand was present. This downward gradient would
likely prevent upward migration of chlorobenzene impacted groundwater from the Bellflower
sand and could cause the decrease in concentrations observed. Additionally, because it is not
likely that a fixed source exists in the vicinity of MW-25, small changes in the horizontal
groundwater gradients in the upper Bellflower aquitard could shift the chlorobenzene plume in
the vicinity of the well causing significant changes in groundwater concentrations at that location.
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Although EPA provides several possible explanations which could account for decreased
concentrations in the above mentioned wells, changes in the groundwater gradients within the
upper Bellflower aquitard are likely responsible for the majority of the observed concentration
decreases. Unless specific QA/QC problems with the data are uncovered, the data should be
considered valid.



N298 EPA Response:



H-3.56 through H-3.60 Response:  The reason provided by the commenter for the decrease
chlorobenzene concentrations (change in local hydraulic gradient) is reasonable and
presents another potential mechanism that may be responsible for the concentration
reductions during the 1995 groundwater monitoring round. The 1995 groundwater
monitoring data were in the RI to assess the nature and extent of groundwater
contamination.



H-3.61 Page 5-48:   EPA should resolve the difference between the implication here and on page
5-76 that 1,2-DCA is a “common degradation product of TCE and PCE, which is known to exist
in groundwater in the vicinity of the Montrose Chemical Site” with the statement on Page 5-76
that “the presence of 1,2-DCA does not correlate well with the presence of TCE or PCE in
groundwater. Therefore, the source of 1,2-DCA appears to be more likely  from a fuel or benzene
NAPL sources than from TCE and PCE degradation.”



N299 EPA Response:



The 1,2-DCA could, be present in groundwater either as a previously used additive to
leaded gasoline or from the degradation of TCE and PCE. Insufficient data are available
to definitively conclude the source of 1,2-DCE.



H-3.62 Page 5-49:   EPA should provide the reader with the specific objectives and rationale for
the 1995 sampling and indicate what the objectives, rationale and scope of that sampling was,
rather than emphasizing what it was not. EPA understates uncertainties regarding the sporadic
detection of DDT in groundwater samples and overstates the significance of the detection of DDT
in groundwater in order to support subsequent discussions regarding “zones of detected DDT”
and “areas of historically detected DDT”, which are then used as the basis for a hypothesis which
does not adequately address the uncertainties inherent in the data used to develop that hypothesis.
EPA needs to present the factual data in a more balanced and objective fashion prior to drawing
inferences and conclusions.
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N300 EPA Response:



The objectives and scope of the 1995 sampling are discussed on page 2-15 and repeated
below:



“In November and December 1995, pursuant to EPA’s request to obtain additional data to
support the Joint Groundwater Feasibility Study (FS) for the Montrose and Del Amo Sites
(U.S. EPA, 1998), groundwater samples were collected from 25 Montrose wells. The
purposes of this sampling were to provide a current understanding of groundwater
conditions and to verify the existing plume configuration at the Montrose Chemical Site in
support of the Joint Groundwater FS. Groundwater samples collected from these wells
were analyzed for VOCs. A subset of samples were also analyzed for pesticides and p-
CBSA.”



EPA used the term “zones of defected DDT” and “area of detected DDT” to describe the
area in which DDT has been detected in at least one groundwater sample. This
terminology is not meant to imply that DDT is consistently detected in groundwater within
these areas. The number of detected values versus the number of groundwater samples is
quoted in the text and provided in Table 5.5.



If EPA is going to differentiate between the various isomers of BHC, then EPA should provide the
range and average percent concentrations for each of the BHC isomers detected.



N301 EPA Response:



Comment noted. The requested information is not necessary for groundwater remedy
selection. In the interest of completing the RI Report and moving ahead with a
groundwater remedy, EPA believes that calculating the range and average percent
concentrations for each of the BHC isomers is not warranted at this time. The requested
information can be determined from Table G-1. If necessary, the requested information
can be provided in a supplement at a later date.



H-3.64 Page 5-58:   EPA’s presentation of the data does not provide the reader with a complete
sense of the nature and extent of contamination, and the apparent and potential sources. As an
illustration, naphthalene is a chemical compound which occurs in groundwater; appears to be
related to sources of naphthalene at the Del Amo Site; and does not appear to be related to
Montrose operations. The occurrence of naphthalene in groundwater indicates that naphthalene,
originating from Del Amo sources east of Normandie Avenue has migrated westward in the
vicinity of the “Del Amo Panhandle”, across Normandie Avenue and beneath the Montrose
Property where naphthalene, as well as elevated benzene and other VOCs, are detected in
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groundwater samples collected from Montrose monitor well MW-1. Naphthalene also appears to
have migrated southward to the vicinity of the Armco Royal Blvd. site where naphthalene has
been detected in samples collected from monitor well MW-25. 



N302 EPA Response:



This comment is well taken, and may potentially represent plausible evidence that
contaminants from the Del Amo plant property historically (and most likely, locally)
moved toward the Montrose property. While EPA did not include this analysis of
naphthalene, EPA specifically included the former Del Amo plant as a possible contributor
of the benzene found downgradient of the Montrose Chemical Site. There are other pieces
of information that would counter this hypothesis, however. For example, the groundwater
directly between (midline) the two plant properties is not contaminated. A final conclusion
as to source attribution cannot be made and EPA appreciates the commenter’s input in
terms of the naphthalene observation.



H-3.65 Page 5-59:   EPA should expand its discussion regarding the representativeneness of the
most recent groundwater analyses, to compare concentrations of other chemical compounds, in
addition to chlorobenzene.



N303 EPA Response:



A comparison of the 1995 groundwater analyses compared to previous data is provided
for chloroform (page 5-67) and benzene (page 5-73). The 1995 data were not intended to
provide such information with respect to other compounds.



H-3.66 Page 5-59:   The statement that “the full downgradient extent of the detectable
chlorobenzene plume in the Bellflower sand is not defined by the existing monitoring wells”
should be replaced with the statement that “the downgradient extent of chlorobenzene in
groundwater at concentrations exceeding both the Federal MCL and the more conservative
California MCL for drinking water has been defined.



N304 EPA Response:



Both statements are accurate.
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H-3.67 Page 5-63:   EPA should provide the basis for the statement that “p-CBSA in groundwater
.... occurs west of Western Avenue” in light of the fact that there are no data presented for monitor
wells located west of Western Avenue,



N305 EPA Response:



p-CBSA in groundwater occurs as far west as Western Avenue in Monitoring Well BF-32.
Given the high concentration of p-CBSA in groundwater from Well BF-32 (7,100 Fg/L), it
is likely that detectable p-CBSA occurs west of Western Avenue.



H-3.68 Page 5-66:   EPA should qualify the statement that “tire extent of tire p-CBSA plume in the
Lynwood Aquifer is not monitoring [sic] well defined.”



N306 EPA Response:



The downgradient extent of detectable p-CBSA contamination in the Lynwood Aquifer is
not well defined. EPA is not implying that additional data are needed for pCBSA prior to
remedy selection. See also Response to H-1.5 b above.



H-3.69 Page 5-66:   EPA should refrain from speculation and better qualify such statements as
“Chloroform may exist in groundwater from other monitoring wells at concentrations below the
elevated detection limits”



N307 EPA Response:



It is appropriate to call attention to the elevated detection limits for chloroform (up to 300
Fg/L) for many of the Bellflower Sand monitoring wells. The elevated detection may mask
the potential presence of chloroform in groundwater.



H-3.70 Page 5-68:   EPA should rephrase the following statement with regards to choice of such
terms as “usual” and “matrix interferences”:… “the usual detection limit of 1 ug/L for chloroform
is greatly elevated… due to… matrix interferences… and a chloroform plume extending
downgradient from the Montrose Chemical Site may be present.”



N308 EPA Response:



EPA’s statement is appropriate.
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H-3.71 Page 5-68:   EPA should expand or delete the discussion “chloroform may be present but
undetected in other monitoring wells”



N309 EPA Response:



See H-3.69 Response.



H-3.72 Page 5-69 and 5-70:   EPA should refrain from speculation with the statement “It is also
possible that a rail tank car carrying chloroform may have spilled on the rail spur north of
Montrose, although there are no records nor other soil sampling evidence of such a spill”



N310 EPA Response:



The statement itself identifies that there is no record or other evidence of such a spill. The
section merely points out a possibility at an operating facility which had a rail spur and a 
loading dock because spills are not uncommon when loading and unloading at industrial
facilities. The chloroform must have arrived in groundwater directly under the Montrose
facility due to some cause; the report merely explores possibilities.



H-3.73 Page 5-70:   EPA should provide the basis for use of the term “hot spot”, this time in
relation to benzene in groundwater.



N311 EPA Response:



The term “hot spot” is a term commonly used in the environmental field to indicate an
area of contamination that contains higher concentrations of contaminants relative to the
surrounding area. The term “hot spot” is typically used to describe contamination in
general terms and, as a result, there are no industry-accepted criteria for defining a hot
spot.



H-3.74 Page 5-70:   EPA should refrain from implying that the “hot spots” of benzene are
superimposed on the “backdrop, of a wider distribution of benzene in groundwater at and
downgradient of the Montrose Property.”
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N312 EPA Response:



EPA has attempted to describe the observed concentrations in an unbiased manner. The
distribution of contamination does, in fact, support such a statement and EPA sees no
reason for refraining from making it.



H-3.75 Page 5-70:   EPA should indicate that benzene from Del Amo sources may extend beneath
the Montrose Property (e.g. as with naphthalene in monitor well MW-1).



N313 EPA Response:



See earlier comment with respect to naphthalene.



H-3.76 Page 5-71:   EPA should rephrase the conclusion that “Near monitoring well MW-
20… pure benzene LNAPL has been found in groundwater… but there is no benzene remaining in
the vadose zone.” The implications that (1) LNAPL at MW-20 is pure benzene and (2) that no
benzene remains in the vadose zone are over-broad. LNAPL at MW-20 (1) is composed primarily
of benzene; (2) occurs at and beneath the water table; and (3) has not been observed in the
overlying vadose zone.



N314 EPA Response:



Comment noted and previously addressed.



H-3.77 Page 5-78:   EPA’s speculation that “A PCE plume may potentially be present from the
Central Process Area to Monitoring Well BF-24 at the Armco site” and “elevated PCE detection
limits ranging from 10 to 100 Fg/L;… the extent of PCE contamination may be greater than is
indicated by the detected PCE values” is unfounded.



N315 EPA Response:



EPA is making the reader aware of the significantly elevated detection limits for PCE (up
to 500 Fg/L). The potential for the plume is real, although its presence cannot be
confirmed with existing data. The readers can draw their own conclusions from the data
as to whether a plume may actually be present.
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H-3.78 Page 5-80:  For clarity EPA should provide the basis for the statement that “a plume of 1,
1-DCB is indicated with a width of approximately 800 feet and a length of approximately 2,000
feet.”



N316  EPA Response:



For clarity, a plume of 1,4-DCB is indicated with the width of approximately 800 feet and
a length of approximately 2,000 feet. The plume is shown in Figure 5-70.



H-3.79 Page 5-83:  EPA should qualify or provide the technical basis for inferring a “gradient” in
the statement “The sediment sampling results indicate that there is a DDT concentration gradient
extending from the Montrose Chemical Site through the Kenwood Drain to the Torrance Lateral.
As would be expected, the highest concentrations of DDT in sediment are nearest to the
Property.” The term gradient seems to imply a continuum of sediment, which is inaccurate and
misleading.



N317  EPA Response:



There was no intent to imply a continuum of sediment. However, sediment is and has been
present at many locations in the surface water drainages from the Montrose Property to
the Torrance Lateral. A concentration gradient was clearly present in the sediment
samples, with the highest concentrations being closest to the Montrose Property.



H-3.80 Page 5-89:  EPA should provide the basis for the statement...” chloroform in surface
water appears to originate....or the Farmer Brothers facility.”



N318  EPA Response:



The basis for the statement is provided in the portion of the paragraph that precedes it.



H-3.81 Table 5.10A: For clarification and ease of use by reader EPA should present the results of
1994 EPA sediment sampling in a format consistent with other RI data as opposed to using the
“Range of Detected concentrations for Sample Location Group”



N319 EPA Response:



In the interest of completing the RI Report and moving ahead with the groundwater
remedy, EPA believes that reformatting the results of the sediment sampling is not
warranted at this











Record of Decision III: Responsive Summary
Dual Site Groundwater Operable Unit Page R3-164



Montrose Chemical and Del Amo Superfund Sites March 1999



time. If necessary, this additional information can be provided in a supplement at a later
date.



H-3.82 Table 5.10A and 5-12A  :  For clarification and completeness EPA should discuss the
footnotes “detected value that has been qualified quantitative use” in reference to EPA’s 1994
Sediment and Surface water sampling results.



N320  EPA Response:



This statement reflects the results of data validation conducted on the sediment and
surface, water data. It indicates that the result is valid.



H-3.83 Figure 5.73:  For clarification and ease of understanding by the reader, EPA should
provide additional clarification for the “segments” and location of the sediment samples collected
along the Normandie Avenue Ditch and should provide the dates for all the various sampling
events shown on this figure.



N321  EPA Response:



The dates for the sediment sampling are provided Section 1.7.4 and Section 2 of the RI
Report. Further details can be obtained in the following document (referenced on
page 5-83): Field Report. Surface Water, Sediments, and Biological Sampling in
Stormwater Pathway from Montrose Chemical Company to Los Angeles Harbor,
Montrose Superfund Site, Torrance, California. Prepared for U.S. EPA, Region IX, by
CH2M HILL. July31, 1995.



H-3.84 Figure 5.73 and 5.74A:  EPA should provide the units of concentration for DDT in
sediment



N322  EPA Response:



The units of concentration am mg/kg.



H-3.85 Figure 5.81:  EPA should review the Figure against previous draft figures for appropriate
assignment and designation of EPA Data Qualifiers.
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N323  EPA Response:



Comment noted.



RI SECTION 6.0



H-3.86 Page 6-22:  EPA should provide clarification for the statement that “The potential for
DDT and BHC to be transported into the atmosphere and surface water with solid particles or as
particulates is high” in light of the fact that the site is capped:



N324  EPA Response:



This statement indicates that DDT and BHC were likely transported with solid particles or
is particulates before the Property was capped. Montrose manufactured DDT for 35 years
at the Property and the RI and its associated investigations have clearly demonstrated that
large quantities of DDT (and, to a lesser extent, BHC) have been transported from the
Property into the surrounding community. The statement also indicates that there is
current potential for DDT and BHC to be transported in the atmosphere and surface
water, primarily from numerous offsite sources of contamination that are not capped (e.g.,
contaminated sediments, neighborhood soil contamination, soil to the west of the
Property). EPA notes that the “cap” on the Montrose property is not permanent.



H-3.87 Page 6-23:  EPA provides a discussion of aerial dispersion and transport of particulate
DDT but does not provide the basis.



N325  EPA Response:



The basis for the discussion can be found in Section l of the RI Report, primarily



Section 1.3.7, and includes the following:



• According to a Montrose appropriation request dated May 7, 1975, (and as
discussed on page 1-16):



“In the grinding operation, it is necessary to transport many open bins filled with a
finely ground material into this outside area for processing. When it is windy the
air scatters this dust throughout the building and into the surrounding area. A
protective windshield has been installed in this area, but it is ineffective. The
proposed addition will not only provide needed shelter, but will also prevent the loss
of DDT into the environment (Montrose, 1975).”
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• As discussed on page 1-32, in the 1960s and 1970s, Montrose received several
citations from the Los Angeles County Air Pollution Control District for violating
the California Health and Safety Code. For instance, on October 3, 1974, Montrose
received a citation, and was fined for releasing fumes from the post reactor
(LACAPCD, 1974). In addition, in July 1975, Montrose received a citation from the
Air Pollution Control District for the discharge of particulate matter from a roof
vent at a capacity of 75 percent (LACAPCD, 1975).



• DDT was ground in a hall mill located outside. As discussed on page 1-16, the
Formulating and Grinding Plant converted technical DDT chips into 75 percent
DDT water-dispersible powder by adding various dispersing agents and amorphous
silica and grinding the mixture into fine particles (Montrose, 1976). In the “pre-
grind” portion of this plant, added in 1965, the DDT Krisp Chips were ground in a
ball mill and the resulting pre-grind powder was pneumatically conveyed to a
baghouse where the powder was collected (Montrose, 1977a). The ball mill was
located outside of Warehouse Number 3, as shown in Figure 1.7B.



• As discussed on page 1-16, an appropriation request dated September 11, 1974,
provided for installation of a baghouse in the Formulating and Grinding Plant to
control the dust and fume problem at the plant (Montrose, 1974). According to the
request, a nuisance dust and fume problem exists at the DDT plant (Montrose,
1974).”



H-3.88 Pages 6-26 - 6-30:  EPA should rephrase all discussions and inferences regarding
“groundwater contamination extending through the Lynwood Aquifer” as opposed to into the
Lynwood aquifer. Same comment in reference to “through the Gage Aquifer” as opposed to
“into the Gage aquifer”



N326  EPA Response:



The comment is noted. The intent was in the sense of identifying affected units from the
list of units, rather than specifying how deep within each unit the contamination extends.
EPA agrees that them is no evidence that contamination has physically extended through
the Lynwood Aquifer at this time.



H-3.89 Page 6-29:  EPA should rephrase the statement “an average infiltration rate of 1 inch per
year is expected in the vicinity of the Montrose Site” to a more accurate staternent which would
state that an average infiltration rate of 1-inch per year was used during calibration of the regional
groundwater flow model, but is not necessarily the rate of actual infiltration at the site.
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N327  EPA Response:



The 1-inch-per-year average infiltration rate was determined by Montrose consultants and
was the best available value. Any parameter used in the model may not reflect perfectly
the actor it represents; on the other hand, why would one pick a value on purpose that is
non-representative? In this case, the value chosen was an attempt to properly reflect this
parameter.



H-3.90 Pages 6-40 through 6-42:   EPA should edit the document to ensure that changes in
terminology are made consistently and in such a manner that the meaning is not changed. For
example EPA has frequently, but inconsistently, changed the term “monitor well” to “well” or
“monitoring well” in various portions of the text. Unfortunately, this change in nomenclature is
not consistently reflected in the associated tables, figures, and appendices and at times the
changes in nomenclature result in significant changes to the actual meaning of statements. For
example, in Section 6.5, at the conclusion of the RI Report, there are at least two dozen instances
where “monitoring well” is used inappropriately as a descriptor for water supply wells, including
public supply wells, irrigation wells, and domestic wells.



N328  EPA Response:



EPA believes that a word processing error occurred here. The term “monitoring” should
be removed as a descriptor for water supply wells, including public supply wells, irrigation
wells, and domestic wells. Monitor well and monitoring well should be read synonymously.



RI SECTION 7.0 - References:



H-3.91 EPA cites Zeneca’s 1997 Natural Attenuation Study in the references, but does not appear
to incorporate any discussion in the text.



N329  EPA Response:



The 1997 Zeneca study was preliminary and, for reasons which EPA has made clear on the
record, significantly flawed. Discussion of the study was not appropriate in the RI Report.
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RI APPENDICES



H-3.92 Appendix D: a) titled “Qualified Data”, has been supplemented with 5 new tables
(Tables D.22 through D.26) variously titled “Split Sample Results ...[Volatile Organic
Compounds...Organochlorine Pesticides...Base/Neutral Acid Organic Compounds... Trace
Metals,...and Common Ions] ... in Groundwater.” These tables appear to duplicate unqualified
original, duplicate, and split groundwater analytical data displayed in Appendix G, titled
“Analytical Results of Groundwater Samples.”



N330  EPA Response:



The title of Appendix D should mad Qualified Data and Split Sample Results. Tables D.22
through D.26 present the split sample data (the split, duplicate and original sample results)
in a format that allows the reader to check agreement between the laboratory results.
Appendix G contains the full data set where the split sample data are repeated.



b) EPA should remain consistent with the long-established Montrose RI project nomenclature for
“split” samples. “Split samples” in the context of the Montrose RI are specifically designated
as either “laboratory split” samples which are replicate samples analyzed by a “secondary” or
“check” laboratory, or “agency split” samples which are replicate samples provided to agency
representatives for their independent analyses. In the context of EPA’s use of the term “split”
in comparing original, duplicate, and split sample results, the term “replicate sample” would
be more appropriate.



N331  EPA Response:



EPA is using the same definition of split samples. EPA has simply provided the split,
duplicate and original sample results side-by-side for easy comparison.



c) EPA should reftuin from presenting unqualified data in the Appendix titled “Qualified
Data.”



N332  EPA Response:



This data was included in Appendix D to aid in the qualification of the data as a whole.
The split sample data are crucial in establishing data reliability and usability. The title of
Appendix D should read Qualified Data and Split Sample Results. Section 3.1 of the RI
Report describes Tables D.22 through D.26 in detail.
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 d) EPA omits parallel discussions regarding data assessment, data validation, and data quality
evaluations for soil, sediment, and surface water. For completeness, EPA should provide
the results of data evaluations for each environmental media evaluated as part of the
Montrose RI.



N333  EPA Response:



These are not necessary to complete the remedy selection process for groundwater. In the
interest of completing the RI Report and moving ahead with a groundwater remedy, the
data quality evaluation focuses on groundwater data quality. If necessary, the data quality
valuation in the RI Report may be supplemented with such information for soil at a later
date.
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1. Responses to Written Comments
Received From



The Del Amo Respondents
Preface by EPA:
In this section, EPA summarizes its responses to written comments provided by the Del Amo
Respondents. The Del. Amo Respondents include Shell Chemical Corporation and Dow Chemical
Corporation. The term “Respondents” is used by these corporations to refer to themselves jointly
when conducting activities under a Superfund Administrative Order on Consent with respect to the
Del Amo Site. Where appropriate, responses are given both within the body of a comment as an issue
arises, as well as at the end of an overall comment. The commenter’s text is shown in normal text.
The summary of EPA’s response is given in bold and back-shaded text.



The Respondents presented their comments in the format of a report, which is focused on four major
issues. Each issue is taken up in turn in an introductory section followed by sections each of which
take up each issue in more detail. For efficiency and to limit the need for redundant responses, EPA
regrouped some of the Respondents comments (i.e., combined introductory or summary position
comments with the specific comments).



The text of the Respondents’ comments which required a response from EPA is re-numbered.
Introductory comments are numbered 1 through 4. Detailed comments are included as subsections of
the corresponding introductory comments (e.g., Comments 1.1 through 1.4 are detailed comments
corresponding to the introductory Comment 1). The text of comments which require a response from
EPA are otherwise incorporated verbatim.



COMMENT NO. 1:
THE PROPOSED REMEDY FOR TCE SOURCES NEEDS TO BE
DESIGNED AND ITS PERFORMANCE UNDERSTOOD BEFORE
FINALIZING THE CHLOROBENZENE REMEDY.



Data collected since the October 1995 sampling event indicate continued growth, both vertically
and laterally, of TCE and related compound plumes under natural gradients. These findings reveal
significant uncertainty regarding the nature and distribution of TCE sources and dissolved phase
plumes. Recent increases in concentrations of TCE-plume compounds in the Gage aquifer prompt
the need for serious consideration of the presence of DNAPL sources in deeper units. Based on
these findings, modeling results, and the proximity of the chlorinated sources and plumes, it is
likely that pumping associated with either the proposed TCE or chlorobenzene remedy could
exacerbate the distribution of TCE. The Respondents believe that the EPA and parties responsible
for the releases of TCE and related compounds into groundwater need to
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define the sources and extent of these contaminants, establish whether DNAPL is present in the
source areas, and assess how deeply DNAPL may have penetrated. Once this has been completed,
the design of the TCE remedy can be completed in such a manner as to not interfere with the
chlorobenzene remedy and vice versa.



N334  EPA Response:



The remedial action for TCE plume does not have to be designed before the decision is
“finalized” to select the remedial action in this ROD. The existing data are sufficient to
support the selection of the elements of the remedial action that apply to the TCE
plume.The basis for this appears in the JGWFS and in EPA’s proposed plan. While the
JGWFS evaluates differing remedial actions for the three plumes (benzene, chlorobenzene,
and TCE), this ROD selects a single, unified remedial action. All components of the
remedial action will be designed so as to ensure meeting all of the specifications and
provisions in this ROD.



The data, presented by the Del Amo Respondents (hereafter, “Respondents”), which can
be interpreted to suggest that TCE might move adversely if not addressed as part of the
overall remedial action, are consistent with EPA’s understanding of TCE (and related
chlorinated solvents) contamination at the Joint Site. This is why EPA added remedial
action elements for TCE in the JGWFS. The Draft FS dated May 16, 1997, which was
authored by the joint parties (Montrose Chemical and the Del Amo Respondents) did not
address TCE. The remedial action selected by this ROD will prevent the “exacerbation of
the distribution of TSE.”



This comment and many of the comments which follow do not sufficiently distinguish
between remedial selection and remedial design. What the commenter means by
“finalization” is not clear. A clarification of this is therefore important in EPA’s initial
response here.



The Superfund process includes remedy evaluation and selection, followed by remedial
design and action. When the remedial action is selected, it is not yet designed. Some of the
means that will be used to attain the provisions in the ROD are not yet developed pending
the design. The design and optimization of the remedial wellfields for this remedial action
(finalized locations of extraction and injection wells, distribution of pumping among wells,
etc.) will be performed during the remedial design stage, not during remedial selection.
The requirements and provisions of this ROD are to be met and cannot be overridden by
the design, however.
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EPA agrees with the commenter that additional field data are required to complete the
design as required by this ROD. Some of the necessary data pertain to refining the
distribution and sources of TCE and related solvents in the TCE plume, as suggested in
the comment. This ROD requires that these data be collected as part of the remedial
design phase (see responses to Comments 1.1 through 1.4 ). These data will allow the
design to ensure that TCE will not move adversely in response to any hydraulic extraction
that occurs as part of the remedy.



However, EPA does not agree that the remedial selection cannot occur prior to collecting
this data. The feasibility of the selected remedial alternative is established sufficiently as
documented by EPA’s proposed plan, the JGWFS, and the administrative record. EPA
agrees that remedial design of the remedial action (as a whole, not just for chlorobenzene)
depends on additional data; we disagree that remedial selection does.



The commenter suggests that the parties responsible for the TCE contamination near the
western border of the former Del Amo plant should collect the data necessary for the
remedial design. This ROD does not specify allocations of responsibility for remedial
design nor financial liability. Rather, the ROD specifies what will be performed and
achieved as the remedial action, independent of the question of who will conduct this work.



[The Following Text Taken from Commenter’s Section 1]
In the proposed plan the EPA recognizes the significance of chlorinated solvents as an integral
aspect of the proposed groundwater remedy. Inclusion of the TCE plumes and the associated
sources in the remedy correctly indicates that the TCE plumes are within the hydraulic influence
of the proposed chlorobenzene plume remedy, and must be addressed as part of the groundwater
remedy. This conclusion is supported by groundwater modeling, which predicts that without
countermeasures, the proposed chlorobenzene remedy results in unacceptable excursion of TCE.
The principal element of EPA’s proposed remedy for the TCE plume is to partially contain the
sources of chlorinated solvents1 by pumping and treating groundwater at low rates in the
immediate vicinity of the sources. Additionally, chlorinated solvents present within the capture
zone of the chlorobenzene plume reduction remedy will be removed and treated along with the
chlorobenzene.



Several technical issues remain to be resolved before this aspect of the remedy can be successfully
implemented. First, as stated by EPA, “Additional sampling during remedial design will confirm
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the exact size and nature of the TCE plume in the MBFB Sand for design purposes.” (page 35 of
the Proposed Plan). The Respondents fully agree and interpret this statement to address both the
dissolved TCE plumes and the sources of TCE. Secondly, the EPA recognizes that the design of
the TCE source control remedy will be directly tied to this further characterization and for that
reason states that “If the data reveal unexpected information, adjustment to the remedy will be
proposed and implemented by the EPA, as necessary.” (page 35 of the Proposed Plan). Equally
important in this regard is to fully understand the influences that the proposed TCE source control
well(s) will have on the chlorobenzene remedy and, vice versa, in order to avoid adverse
competitive impacts on each remedy element.



N335  EPA Response:



The commenter refers to the “chlorobenzene remedy.” The JGWFS evaluated actions for
each of three plumes and evaluated how such actions might affect each other. However,
this ROD selects one remedial action. All of the components of the remedial action will be
optimized  together in the remedial design phase. Once the remedial action is designed,
extraction and injection wells typically serve a primary purpose with respect to one of the
three plumes, but may play a role in the action for all three plumes, depending on the
location of the wells. EPA  therefore interprets the term “chlorobenzene remedy” as an
imprecise term which loosely refers to the portion of the remedial action that is primarily
targeted toward the chlorobenzene plume.



EPA is well aware of the importance of coordination within the remedial wellfield to
ensure that adverse migration of contaminants (whether of TCE, benzene, or
chlorobenzene) does not occur. This is why the JGWFS and this ROD include criteria for
the development of the wellfield that require the prevention of adverse movements of
contaminants or what the comment refers to as “competitive impacts” from the operation
of the wellfield on the distribution of all contaminants. EPA also understands the potential
need for additional data on the TCE distribution and sources; however, these data are
needed for the design of the remedial system rather than for the conceptual evaluations
performed in the JGWFS (See last response).



EPA has not specified in this ROD that no adverse migration of contaminants shall occur
at all, nor has it specified that the potential for these shall be completely eliminated. While
the JGWFS has shown that it should be feasible to adequately limit adverse migration of
NAPL or dissolved phase contaminants and still meet remedial action objectives, it is
possible that some adverse migration could occur during remedial implementation. This
ROD contains provisions for such a possibility, requiring that the remedial design be
adjusted to reverse and contain the adverse migration. It is crucial to note that limiting
adverse migration of contaminants shall not take preeminence over all other performance
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criteria and remedial action objectives of the selected remedial action. Rather, limiting
adverse migration shall take place within the context of meeting all such requirements,
including but not limited to attaining applicable or relevant and appropriate requirements
(ARARs) in a reasonable time frame, and attaining the required rate of reduction in the
volume of the chlorobenzene plume outside the containment zone.



The optimization necessary to limit adverse migration as discussed by the commenter can
occur in remedial design and stiff meet all of the remedial objectives and specifications in
this ROD. The remedial design may not violate the provisions of this ROD.



Groundwater modeling results definitively show that without corrective measures, the
chlorobenzene remedy will result in unacceptable vertical and lateral excursion of TCE, contrary
to EPA’s stated performance requirements.



N336  EPA Response:



The commenter’s statement that groundwater modeling “definitively shows” that TCE
migration will be unacceptable without corrective measures is an overstatement and is not
supported. We note that the degree of uncertainty associated with TCE simulations is
much higher than for benzene and chlorobenzene in the modeling efforts referred to by the
commenter. The model does not “definitively” predict the migration of TCE in any
reasonable sense of the word “definitive.” Nonetheless, as already discussed, EPA does
agree with the commenter that the potential for TCE migration should be addressed by
the remedial action. EPA included a component of the remedial action to address TCE in
the JGWFS specifically because the remedial action components for chlorobenzene and
benzene could adversely impact the distribution of TCE in the absence of a containment
scenario for TCE. The modeling performed by the potentially responsible parties (PRPs),
including the commenter, did not include the TCE remedial action proposed by EPA and 
the model therefore simulated a “vertical and lateral excursion of TCE” referred to in this
comment.



These modeling results are based on a preliminary estimation of the TCE sources and plume
which were defined only in a most general sense. The degree of resolution regarding both the
location of the sources and the spatial distribution of the dissolved phase plume diminishes with
increased depth. Recent data collected since the modeling effort (Dames & Moore, 1998b) show
increased TCE concentrations and apparent continued vertical and lateral migration of TCE,
including elevated concentrations in the Gage aquifer. These data cast significant uncertainty as to
the presence, location, and vertical penetration of chlorinated solvent DNAPL sources. The
uncertainties in all units are significant and must be resolved to adequately design the proposed
remedy for the TSE plume.
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N337  EPA Response:



EPA fully understands the uncertainties associated with TSE distribution and sources, as
repeatedly stated in the JGWFS, and intends to resolve these uncertainties at the remedial
design stage, as appropriate.



Additionally, because the TSE sources are within the hydraulic influence of the proposed
chlorobenzene pumping wells, TSE source containment by pumping will likely have some effect
on the chlorobenzene remedy. The low biodegradability of these chemicals under site conditions,
coupled with the local presence of continuing sources in positions upgradient of the Joint Site are
principal factors influencing the continued movement of the TSE plume. In light of these
conditions, it is imperative that a more thorough understanding of the TSE plume and related
source areas be developed prior to implementing any elements of the proposed Joint Site remedy
if EPA’s stated performance requirements are to be achieved. It is exactly for this reason the
“EPA proposes to collect additional confirmatory data on the TSE plume in the remedial design
Phase” (page 33 of the Proposed Plan). The Respondents concur with and strongly support this
concept; however, the Respondents also believe that a more protective, effective, and efficient
remedial response can be achieved by accelerating the acquisition of these additional data in
advance of other elements of the proposed Joint Site remedy.



N338  EPA Response:



EPA concurs that the sources and extent of chlorinated solvents at the Joint Site need to
be further assessed prior to completing the design of the Joint Site remedy. The design of
the remedial action components for the TSE plume, however, does not need to be
conducted prior to remedy selection and the evaluation of the feasibility of the overall
remedial action, including those components targeting the chlorobenzene and benzene
plumes. The existing data are sufficient for the feasibility-study-level evaluations, such as
the comparative evaluation of different remedial alternatives. The selected remedy for the
dissolved contaminants at the Joint Site, such as the pump-treat-inject approach for the
(1) containment of the dissolved contaminants (2) containment of the chlorobenzene and
TSE sources (i.e., DNAPL), and (3) plume reduction/removal of chlorobenzene mass, will
not likely change based on the potential findings on TSE distribution and sources.
However, as stated in the proposed plan, adjustments to the TSE and chlorobenzene
remedies can be proposed and implemented by EPA if the collected data reveal unexpected
information.



If the commenter means to suggest that remedial design itself should, in some manner, be
phased such that the data are obtained at the proper point in the remedial design process
to allow for design completion, then EPA agrees with this comment and will take it under
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advisement. EPA does not necessarily agree, however, that all remedial design must wait 
for acquisition of this data. The statement that it is “imperative” that a more thorough
understanding of the TSE plume and source areas be obtained prior to implementing any
of the components of the Joint Site remedy may be an overstatement.



COMMENT NO. 1.1: MODELING OF CHLOROBENZENE PUMPING SHOWS A SERIOUS
POTENTIAL TO CAUSE ADVERSE MIGRATION OF CHLORINATED SOLVENTS.



Modeling results described below strongly indicate that a delicate balance must be maintained
during the chlorobenzene remedy to avoid inducing adverse migration of the TSE plume. This
balance is required in a region of the MBFC and Gage where overlying units are known to contain
significant concentrations of chlorinated solvents.



N339  EPA Response:



EPA’s understanding of the potential TSE migration is consistent with the results of the
conceptual modeling performed by the Respondents. The Draft Joint Groundwater
Feasibility Study report prepared by the PRPs, including the commenter, dated May 16,
1997 did not include any remedial measures for TSE in spite of the potential for adverse
migration of the TSE plume in the course of the remedial actions that were contemplated
in that document. When EPA took over the JGWFS effort in July 1997, this technical gap
was identified as a shortcoming of the PRP draft of the feasibility study. Therefore, a
remedial action for TSE was included in the EPA-authored JGWFS for the reasons that
are pointed out by the Respondents (e.g., the TSE plume is within the hydraulic influence
of the pumping wells primarily focused on the chlorobenzene plume).



EPA agrees that the remedial action should have an “optimization” process during and/or
after the additional TSE data are collected. (It is not clear, however, that EPA’s notion of
optimization” exactly parallels that of the commenter. This is further discussed in EPA’s
response to comment 2.) The optimization, however, takes place in the remedial design
phase, while the remedial objectives, remedial action (i.e., pump-treat-inject) and the
degree of aggressiveness of the remedial action was appropriate to evaluate during the
feasibility study. The selection of the final remedy from the technical approach and
aggressiveness standpoint does not preclude further optimization of this remedy during
the remedial design phase. Based on the findings of the remedial design, the wellfield will
be optimized to reduce and/or prevent adverse migration and the competing effects of
wells, if necessary (again, see also discussion of “optimization” in response to comment 2).
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It is also important to point out that the proposed TI waiver zone in the Gage does not encompass
all of the area described above. This is particularly true of the area upgradient of the most
probable location of injection wells currently envisioned for the Gage component of the proposed
chlorobenzene remedy. Consequently, as configured, the proposed remedy would not contain the
TSE plume pulled down into the Gage in this area as a result of chlorobenzene pumping.
Therefore, consideration should be given to either expanding the TI waiver zone in this area into
the Gage aquifer or optimizing the chlorobenzene plume remedy in order to avoid downward
migration of the TSE plume into the Gage. The modeling results clearly show that further
definition of the sources and limits of the TSE plume is a prerequisite to designing the remedy,
which, in turn, is a prerequisite to finalizing the chlorobenzene remedy. The following discussions
provide additional details regarding findings of more recent groundwater monitoring events as
they relate to the need to define and understand the TSE plume and its sources.



N340  EPA Response:



EPA agrees that the potential exists for the TSE plume to migrate to the Gage Aquifer,
if mitigating actions are not taken. Additional data required during the remedial design
phase will assist in designing the remedial action so that this does not occur. Based only
on existing data, the TI waiver zone cannot be justifiably extended to the Gage Aquifer
below the benzene or TSE plumes at this time. EPA can implement amendments or
other modifications to the selected remedial action in the event that the additional data
obtained during remedial design indicate the need for such modifications.



The commenter’s statement that the remedial action “as currently configured” would
not contain TSE contamination drawn down into the Gage aquifer assumes that this
ROD restricts the wellfield used in the modeling scenarios. This is not the case. This
ROD contains a provision that the TSE be contained, and so the remedial action does
in fact address this issue. If significant movement of TSE to the Gage occurs, then the
remedial design will be modified to address this problem.



Once again, EPA does not agree that the chlorobenzene remedy cannot be selected
supportably prior to obtaining the data in question about TSE. The comment again
states that “designing the remedy” is a prerequisite to “finalizing the remedy.” To the
extent that “finalizing” implies “selecting,” EPA disagrees. As stated, EPA does agree
that designing the remedy fully will depend on additional data about TSE.
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COMMENT NO. 1.2: WHAT ARE THE DATA THAT INDICATE CONTINUED
GROWTH OF THE TSE PLUME?



New groundwater data collected since October 1995 indicate local changes in contaminant
concentrations that influence how the groundwater remedy should be implemented. More
specifically, these new data report locally increased concentrations of one or more chlorinated
solvents in all units in locations that lie within the hydraulic influence of the both the TSE plume
remedy and the chlorobenzene plume remedy. These data indicate uncertainty as to the nature and
distribution of TSE plume and sources.



N341  EPA Response:



See responses to Comments 1 and 1.1. The final design of the remedial action will be based
on consideration of the data identified above. These data are not inconsistent with the
conceptual framework already used in selecting the remedial action. The JGWFS has
developed the criteria for the performance of this remedy. The final design of the remedy
will be performed at the remedial design stage based on the results of additional data
acquisition, including, presumably, the data referred to by the commenter. The design of
the remedial action components for the TSE plume will be balanced with respect to all
other aspects of the remedial action to limit the adverse migration of contaminants while
still meeting all other provisions of this ROD.



COMMENT NO.1.3: WHY ARE ADDITIONAL DATA NECESSARY TO FURTHER
DEFINE TSE DISTRIBUTION?



Available data relative to TSE in soil and groundwater are lacking compared to that for benzene
and chlorobenzene. Consequently, the level of resolution regarding the lateral and vertical
distribution of TSE in both the vadose zone and the saturated zone is insufficient to adequately
define contaminant source areas and the resultant dissolved plume to the level required to allow
implementation of EPA’s proposed remedial responses in a manner consistent with achieving
EPA’s stated performance requirements. The following sections review the available data and
outline the reasons why additional soil and groundwater data for chlorinated compounds are
required in advance of proceeding with any of the proposed remedial responses.
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N342 EPA Response:



See responses to Comments 1.1 and 1.2. EPA agrees that additional TSE data are needed
and intends to collect additional data during the remedial design phase. The JGWFS
develops and evaluates the feasibility of a conceptual TSE remedy, which, according to the
criteria for the development of the groundwater scenarios presented in the JGWFS, will
prevent adverse migration of TSE. The selected remedial action will also be optimized with
respect to the chlorobenzene plume based on findings during the remedial design phase, if
needed, so as to provide the best balance among the remedial actions for the TSE plume,
the benzene plume, and the chlorobenzene plume.



EPA does not agree that absolutely all aspects of this data acquisition necessarily must be
completed prior to any advancement of the remedial design or action, however.



COMMENT NO. 2:
BENZENE PUMPING SHOULD BE A CONTINGENT REMEDY AND NEEDS TO BE
LINKED TO THE PERFORMANCE OF AN OPTIMALLY DESIGNED
CHLOROBENZENE, REMEDY



The EPA cites uncertainty regarding the migration of benzene as a principle reason for proposing
pumping to prevent unwanted movement of benzene. Previous modeling has shown that
unwanted movement of benzene could occur if the chlorobenzene remedy is not properly
designed. Likewise, modeling has demonstrated that unwanted movement of benzene can be
avoided, and improvements in the overall performance of the chlorobenzene plume reduction can
be achieved, by optimizing the chlorobenzene pumping and injection wellfield design. Prior to
receipt of the June 1998 Proposed Plan, optimization had not been conducted for Alternative 4.
Consequently, the Respondents are convinced that optimization modeling of the chlorobenzene
remedy is a critical first step in the design of the remedy wellfield. As shown by our initial
optimization effort included herein, the chlorobenzene remedy can be optimally designed and its
performance understood through modeling and/or verification monitoring. The Respondents
believe that only after these steps have been completed can the remedy for benzene be properly
considered.



N343  EPA Response:



The comment and the majority of those which follow use the term “optimization.” EPA
wishes  to clarify the use of this term as it is not clear that the commenter’s definition
parallels EPA’s. Optimization is a process that occurs in the remedial design phase.
Optimization of a wellfield involves adjusting and testing differing locations of extraction
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and injection wells, pump rate distributions, and pumping techniques to maximize the
efficiency with which the remedial system will meet the requirements of the ROD. Among
other things, the wellfield at the Joint Site should be optimized to limit the potential for
adverse migration of contaminants, while still meeting all other objectives arid requirements
of the remedial action. While the JGWFS showed that this was feasible, there will be
flexibility to modify the wellfields used In the JGWFS in the remedial design phase.



EPA envisions that optimization for this remedial action will include numerical simulations
of the groundwater flow and solute transport using a model. However, the process of
simulation will be to a significant extent based on pilot testing and adjustment during
installment and operation of actual remedial systems. The existing model of the Joint Site,
used in the JGWFS, will be refined and updated based on pilot testing to increase the
reliability of the model simulations for the optimization process. This point is crucial
because the existing model is not sufficient for the optimization of the remedial system.



In addition, there is a definite limit to the degree of optimization that can be provided by
modeling alone. Modeling will be used fully as a tool within the context of and in full view
of modeling limitations. However, the design of this remedial action cannot be fully
optimized solely by modeling. The commenter, in this comment and many of those which
follow, refers almost exclusively to modeling optimization. We stress that some of the
limitations and uncertainties that EPA has noted with respect to the JGWFS model will
apply to all models. Ultimately, only the actual installation of the system, followed by
actual field optimization, will ensure that remedial objectives (e.g. containment of a plume)
can and will be met.



As stated in our above responses with respect to the TCE plume, optimization modeling (as
the commenter refers to it) and verification monitoring will take place during remedial
design and remedial action. Limiting the unwanted movement of benzene, within the
context of attaining all other remedial objectives, is clearly an objective in this ROD and
the entire JGWFS effort. However, EPA cannot agree with the statement by the
commenter that only after the remedial design is completed for chlorobenzene can a
“remedy for benzene be properly considered” [emph added]. In terms of remedy selection,
the remedial action for benzene has been properly considered already. The commenter
implies that remedial actions for chlorobenzene must be not only designed but functional
before any evaluation of remedial selection issues for the benzene plume is even possible.
This is not true. The analyses in the JGWFS properly evaluate actions for the benzene
plume in concert with actions for the chlorobenzene plume and TCE plume and this ROD
selects remedial actions for the benzene plume.
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The remedial design activities do not represent a re-evaluation of whether the
requirements of this ROD shall be met; rather, they are a means to optimize the manner in
which they shall be met. 



Following the selection of Alternative 4 as the remedy in the Proposed Plan, the Respondents
have made an attempt to model the optimization of chlorobenzene plume reduction wellfield. By
adding one injection well between the fringe of the benzene plume and the centerline of the
chlorobenzene pumping wells in the MBFC and maintaining the same total injection rate, the
modeling convincingly shows that the pumping-induced benzene excursion can be completely
eliminated. The results reinforce the Respondents’ strong conviction that pumping the benzene
plume can be avoided with optimization of the chlorobenzene wellfield.



Due to reasons listed below, the Respondents believe that pumping benzene in the MBFC needs
to be considered only if modeling and performance monitoring show adverse migration of
benzene even after the best efforts of optimization of the chlorobenzene remedy have been carried
out. Specific attention should be given to reducing potential vertical migration into the Gage
aquifer and to maintaining the natural stability of the benzene plume. Contingent measures can be
considered and implemented following the optimization and implementation of the chlorobenzene
remedy, should unexpected conditions develop that warrant such actions.



N344  EPA Response:



EPA takes this opportunity to provide a coherent framework for its response not only to
this comment but to many of those which follow.



This and several of the following comments are related to the basic issue of whether to use
hydraulic extraction to actively contain the benzene plume in the MBFC Sand. Active
containment as it is used here includes using hydraulic extraction, possibly in tandem with
aquifer injection, to induce hydraulic changes at some location(s) within the aquifer
system to contain the benzene plume in the MBFC Sand. The commenter’s stated position
is that hydraulic extraction (pumping) should be avoided; that optimization of the wellfield
should be undertaken instead with monitoring to see whether the benzene plume in the
MBFC Sand stays contained on its own.



We believe that the commenter misrepresents optimization and hydraulic extraction for the
MBFC Sand benzene plume as exclusive alternatives. In fact, the remedial design phase
will include optimization of the remedial wellfield regardless of whether the benzene plume
in the MBFC Sand is actively contained with pumping (see response to last comment
regarding “optimization”). The issue therefore is more properly represented as whether
hydraulic extraction is to be one of the components of the remedial action being optimized
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for the benzene plume in the MBFC Sand. In this ROD, EPA addresses this issue in the
affirmative.



With respect to the benzene plume in the MBFC Sand, EPA did consider the commenter’s
favored option of reliance on intrinsic biodegradation, monitoring, and contingent actions
only. However, EPA’s evaluation led to the conclusion that the risks of such an option are
greater than the risks of actively containing the benzene plume in the MBFC Sand using
hydraulic extraction and injection, assuming such containment is properly designed and
optimized. This ROD, the proposed plan, and the JGWFS support the basis for this
conclusion. It is important to note that the basis accounts for several other factors other
than the modeling results themselves. They are briefly mentioned below and in the course
the following responses and the response to comment 2.1. Among the principal elements of
this basis are the following:



! The MBFC Sand and Gage Aquifers are more permeable, and deeper, than the
UBF and MBFB Sand, and therefore potential deviations between simulations and
reality are more critical (contamination is closer to water actually being used for
drinking, has more production potential, and the water has the potential to move
more quickly);



! The Gage Aquifer is the first significantly-water bearing unit in which the benzene
plume does not occur; at the same time, it is much more likely to be used as a
drinking water source than is the MBFC Sand (noting that the State of California
designates all units at the Joint Site as having potential potable beneficial use);



! As suggested by the commenter, vertical migration into the Gage Aquifer is of
paramount concern and protection of the Gage Aquifer critical;



! The Lower Bellflower Aquitard (LBF) separating the MBFC Sand and the Gage
Aquifer is very fine-grained and cannot be effectively monitored;



! The movements of contaminants from the MBFC Sand through the LBF into the
Gage Aquifer could be influenced by localized phenomena such as preferential
flowpaths;



! The model used in the JGWFS is not appropriate for modeling vertical contaminant
transport from the MBFC Sand through the LBF into the Gage Aquifer (see
comments which follow on this subject);
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! No amount of additional modeling “optimization” is likely to overcome the
uncertainties in distribution of preferential flow paths with the LBF, which could
allow vertical migration of the benzene plume from the MBFC Sand into the Gage
Aquifer, and other modeling limitation discussed in the JGWFS;



! The vertical transport of benzene into the Gage Aquifer can only be monitored with
wells placed in the Gage Aquifer. Therefore, migration of the benzene plume cannot
be detected until benzene arrives into the Gage Aquifer. Such arrival would
significantly complicate and may even prevent the effectiveness of future remedial
actions, which would, in effect, be “after the fact:” contamination would already be
in the aquifer and have become entrenched in the low-permeable strata in the LBF.



Because benzene transport into the Gage cannot be reasonably monitored, cannot be
reliably simulated without unacceptable uncertainty, and threatens a more critical aquifer,
EPA determined that implementing hydraulic extraction to directly contain the
contamination in the MBFC Sand was preferable and carried less risk over the long term
than trying to simulate optimizations of injection wells and/or relying solely on intrinsic
biodegradation to contain the benzene plume in the MBFC Sand.



As part of its comments, the commenter has submitted the results of new modeling efforts
using the JGWFS model, claiming that these efforts provide a limited optimization of the
remedial wellfield. The JGWFS modeling effort was sound for feasibility study purposes,
but not optimized as a design. Optimization, as discussed in EPA’s response N344, above,
and in several other responses. Such optimization should include not only modeling, but
also adjustment during actual implementation and testing of remedial systems.
Optimization shall occur within the context of meeting all requirements put forth in this
ROD.



However, for reasons that EPA will expand upon in responses to many of the comments
which follow, the JGWFS model, while sound for feasibility study purposes, cannot be
used to “optimize” the wellfield with respect to vertical migration of benzene from the
MBFC Sand through the LBF into the Gage Aquifer. Therefore, EPA disagrees with the
commenter’s use of the model for this purpose.



We point out that both hydraulic extraction and injection alter hydraulics and can induce
unwanted movements of contaminants of not designed properly. Yet, the commenter’s
preliminary effort at “optimization” focuses solely on adjusting the locations of injection wells
already otherwise in use for chlorobenzene plume reduction, while ignoring extraction wells.
The commenter (see following comments) then states that it considers hydraulic extraction in
the MBFC Sand to be “high risk” because it may upset a “natural stability”
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in the benzene plume, while at the same time attaching no apparent risk to injection. It is
not clear why the commenter would want to avoid hydraulic extraction for benzene in the
MBFC Sand when injection optimization did not raise such concerns.



A sound, reasonably certain, and effective method of containment of the high
concentrations of benzene in the MBFC Sand realistically depends on both extraction and
injection, and this is what EPA employs in its selected remedial action for the benzene
plume in the MBFC Sand. Containing a plume solely by injection (i.e., creating a hydraulic
barrier by creating mounding at injection wells) often is a more complicated and uncertain
approach than containing by hydraulic extraction and injection (i.e. capturing
contaminants by extraction wells with the subsequent removal of contaminated water).
The latter approach is more straightforward and provides greater certainty of
containment. This certainty, given the conditions just discussed, is necessary in this case.



Reasons for the Respondents’ position are as follows.



! The benzene plume is currently stable in all major hydrostratigraphic units underlying the
Del Amo Site largely as a result of intrinsic biodegradation. This condition is convincingly
supported by multiple lines of field and modeling evidence.



N345 EPA Response:



See responses to Comment 2.1.



! Modeling conducted for the Joint Groundwater Feasibility Study (JGWFS) shows that
deliberate care needs to be exercised when locating the chlorobenzene extraction and
injection wells in order to prevent unwanted movement of benzene and other chemicals. It
is therefore critical to maintain the natural stability of the benzene plume while
implementing the chlorobenzene remedy. An unoptimized chlorobenzene remedy could
lead to a temporary or permanent disruption in the natural stability of the benzene plume.



N346 EPA Response:



EPA concurs that it is important to contain the benzene plume while implementing the
remedial action, particularly those aspects of the action targeting the chlorobenzene
plume. To the extent that the benzene plume displays a natural stability (see responses
below to comment 2.1, also), it bodes well for this containment. The criteria for the
development of the portion of the wellfield primarily targeting the chlorobenzene plume
developed in the JGWFS require minimizing the adverse effects of pumping on other
contaminants at the
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Joint Site, including benzene. In the case of 700- and 1,400-gpm wellfields, however,
additional protective actions (e.g. hybrid containment) are required to ensure the
containment of the benzene plume within the TI waiver zone over the long term.



! Results of previous and recent optimization modeling efforts of the chlorobenzene plume
reduction wellfields clearly demonstrate that by strategically locating injection wells in the
MBFC and Gage, one can eliminate the need for active pumping to contain benzene in the
MBFC. Uncertainty regarding the stability of the benzene plume can be reduced by
monitoring appropriately located and constructed wells. 



N347 EPA Response:



The commenter is overconfident of the modeling results and falls to adequately
consider the limitations and uncertainties of the model when interpreting the
simulation results with respect to vertical migration from the MBFC Sand to the Gage
Aquifer, as discussed in Section 5 of the JGWFS. The modeling presented by
Respondents is not adequate for demonstrating that strategic placement of injection
wells alone can prevent benzene migration in the MBFC Sand (see responses to
Comments 2.2 through 2.4) or “eliminate the need” for active pumping to contain
benzene in the MBFC Sand. Moreover, the commenter’s use of the model for such
vertical simulations is inappropriate (see responses to comments 2.2 through 2.4).



! Lastly, implementation of the benzene gradient control by counter-pumping in the UBF
and MBFB is a difficult challenge that may overshadow any potential benefits to be
expected.



N348 EPA Response:



The statement that the challenge associated with the benzene gradient control wells “may
overshadow any potential benefits to be expected” is not clear. Hydraulic extraction is a
common way to control hydraulic gradient, including vertical gradient. The proposed
gradient control wells will create a localized drawdown in the UBF and MBFB Sand to
offset the increase in the vertical component of hydraulic gradient between these units and
the MBFC Sand that could otherwise be caused by pumping of the benzene containment
well in the MBFC Sand. This gradient control will minimize the potential of increased
vertical migration of the benzene plume from the UBF and MBFB Sand into the MBFC
Sand. Because flowrates of the gradient control wells will be small (only several gpm), the
influence of pumping will be limited to the area in the immediate vicinity of these wells.
Therefore, the adverse of these wells on the benzene plume is unlikely. While fully
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understanding the “challenge” of the benzene gradient control, EPA also believes that this
remedial measure is feasible from an engineering perspective.



[The following text taken from commenter’s Section 2] 
COMMENT NO. 2.1: THE BENZENE PLUME IS CURRENTLY STABLE DUE TO
INTRINSIC BIODEGRADATION, A CONDITION THAT SHOULD BE PRESERVED.



The EPA clearly recognizes that “there is significant evidence of intrinsic biodegradation of the
benzene plume in the UBF and the MBFB sand” (page 14). The Respondents would like to
emphasize that this is equally true for the benzene plume in the MBFC around the Waste Pit Area.
The same lines of evidence that the EPA uses to evaluate the UBF and MBFB support this
conclusion. These are (pages 14-15 of the Proposed Plan):



! The concentration gradients at the leading edge of the benzene plume are steep;



! The lateral extent of the dissolved plume outside of the NAPL sources is small;



! The benzene plume is much smaller than what would be expected on groundwater velocity
and expected retardation in the absence of intrinsic biodegradation; benzene has not
migrated far from the NAPL sources despite being in the ground 20-40 years;



! The plume appears to be at steady state and does not appear to be migrating laterally;



! In-situ measurements of geochemical parameters (e.g., dissolved oxygen, nitrate, sulfate,
methane, etc.) indicate biological activity that is related to (varies spatially with) the
benzene concentration in groundwater;



! Biodegrader organism counts in groundwater indicate greater biological activity inside the
benzene plume than outside [of] the benzene plume;



! Computer modeling runs could not be reasonably calibrated without assuming significant
biodegradation”



! Owing to strong influence of active intrinsic biodegradation, the Respondents are
convinced that the benzene plume is currently stable in all hydrostratigraphic units. The
Respondents strongly believe that this stability can and needs to be preserved.
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N349 EPA Response:



EPA agrees that the benzene plume in the MBFC Sand currently appears to be relatively
immobile and is significantly affected by the process of intrinsic biodegradation. EPA also
agrees with the commenter than many of the factors applying to the MBFC Sand and UBF 
also appear to apply to the MBFC Sand. However, the conclusion drawn by commenter
that the benzene plume in the MBFC Sand is absolutely stable over the extreme long term
cannot be made with the degree of confidence the commenter attributes. More important
than the “natural stability” of the benzene plume in the MBFC Sand, which assumes long-
term stability exists, is that the benzene there remain contained. The implication of the
comment is that intrinsic biodegradation is sufficient to maintain this containment.
However, in evaluating the effectiveness and appropriateness of a remedial action which
on intristic biodegradation for the MBFC Sand benzene plume, different considerations
arise than for the UBF and MBFC Sand. These were discussed in detail in the JGWFS, the
proposed plan, and this ROD.



These were among the considerations in the evaluation of the reliability of alternatives in
which benzene plume containment in the MBFC Sand is effected solely by intrinsic
biodegradation, given long-term pumping of the remedial wellfield targeting
chlorobenzene:
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1. In the absence of reliable long-term monitoring data (for at least 10 to 15 years), the
hypothesis regarding the stability of the benzene plume is based primarily on the
assumptions of the timing of the release of LNAPL sources to the aquifers beneath
the Joint Site (i.e., the assumption that the sources were introduced about 30 to 40
years ago). Without this assumption, the observed benzene distribution pattern, as
well as the geochemical evidence of biodegradation, is not a proof of plume stability
(e.g., the limited extent of the plume could be attributed 2:43 PM to a more recent
source; and, the presence of biodegradation, by itself, does not necessarily indicate
that the plume has reached a stable condition). While EPA has agreed that the
plume appears relatively stable and sufficiently so to provide a strong indication of
the reliable presence of intrinsic biodegradation, absolute long-term stability is not
proven.



2. While assumptions regarding the timing of LNAPL releases appear to be
reasonable for the UBF and MBFB Sand, the contaminant release into the MBFC
Sand at the Waste Pit Area is more uncertain. Several issues are not well
understood: (1) the high concentrations of benzene; (2) the anomalous geochemistry
of Well SWL0040, and (3) the fact that benzene concentrations in the MBFB Sand
(directly above Well SWL0040) are lower than in Well SWL0040, are not
well-understood. The Del Amo RI report lists several potential explanations for
these phenomena, some of which imply that the timing of release at this location is
uncertain and could differ from the other releases at the site (D&M, May 15, 1998).
For example, if vertical migration from the MBFB Sand is responsible for high
concentrations in the MBFC Sand (one of the explanations presented in the RI
report), the timing of the contaminant release can be more recent than the initial
introduction of LNAPL to the subsurface. Therefore, a relatively limited extent of
dissolved benzene in the MBFC Sand downgradient of the Waste Pit Area can be
explained by a recent source rather than plume stability.



3. The presence of the laterally extensive low-concentration benzene distribution in
the MBFC Sand is not fully understood. If this significant lateral extent of benzene
is attributed to the presence of chlorobenzene, which could have increased the
benzene mobility in the MBFC Sand, the mobilization of the currently immobile
benzene sometime in the future cannot be ruled out.



4. Due to the uncertainty associated with the benzene source in the MBFC Sand,
modeling of benzene transport and the focused transport calibration (FTC) cannot
be solely relied upon for the determination of the transport parameters such as 
half-life, and demonstration of the future immobility of the benzene plume. While
the
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FTC assumed long-term sources for all units, the sources in the MBFC Sand could
be more recent than LNAPL sources in the UBF and MBFB Sand. Consequently,
the half-life of the benzene plume could be underestimated by the focused transport
calibration. This, in turn, could cause the migration of benzene in the MBFC Sand
to be underestimated.



5. The MBFC Sand is deeper and more permeable than the UBF or MBFB Sand.
Risks associated with failed containment in this hydrostratigraphic unit are
therefore greater.



6. The MBFC Sand lies directly above the Lower Bellflower Aquitard (LBF), which
cannot be reliably monitored. Contaminants passing through the LBF would enter
the Gage Aquifer. By the time monitoring picked up benzene contamination in the
Gage Aquifer, benzene would have migrated through the fine-grained LBF and
continued contamination in the Gage Aquifer would be inevitable. The Gage
Aquifer is more likely to be used for drinking water than the upper water-bearing
zones, even though all zones are classified by the State of California as having
potential potable beneficial use. 



7. Movement of the benzene plume in the MBFC Sand, if it does occur, would move it
toward the chlorobenzene plume in the MBFC Sand where benzene does not
appear to be rapidly biodegrading, and potentially into the Gage Aquifer through
extended dissolved transport.



COMMENT NO. 2.2: MODELING RESULTS AND OBSERVATIONAL DATA SUPPORT
THE SOURCE OF BENZENE IN THE MBFC.



The EPA states in the JGWFS (page B-17) that “A significant uncertainty is associated with the
source of LNAPL in the MBFC.” and that “The high benzene concentrations in the MBFC in this
area are likely due to the vertical migration of benzene from the upper units.” The EPA cites
general reasons for this. First, the EPA asserts, we believe incorrectly, that there is “no evidence
that the water table could have been as deep as the MBFC during the operations at the Del Amo
facility.” The EPA contends, therefore, that the presence of LNAPL at the depth of the MBFC at
the Waste Pit Area is “difficult to explain.” The EPA further suggests that uncertainties
surrounding the groundwater model simulations preclude using them to accurately represent
vertical migration into deeper units. Specifically, the EPA states that the modeling results for
vertical transport from the MBFC to the Gage are “associated with such high uncertainty as to be
largely unreliable” (page 17 of the Proposed Plan).











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R4-21



Montrose Chemical and Del Amo Superfund Sites March 1999



To the contrary, the Respondents believe that a continuing, NAPL-like source is present in the
MBFC based on review of the following modeling and field data. This conclusion is supported by
the demonstrated competence of the flow and transport model used in the analysis. Furthermore,
uncertainties regarding this area of the model can best be addressed through monitoring of
appropriately located and constructed wells.



N350 EPA Response:



EPA agrees that the possibility of LNAPL occurrence at the top of the MBFC Sand
cannot be completely ruled out, although it is more likely that LNAPL was trapped by the
relatively low-permeable sediments of the UBF and MBFB Sand than by more
homogeneous sands of the MBFC Sand. EPA refers primarily to the bottom of the MBFC
Sand, where SWL0040 is screened, when discussing the low likelihood of LNAPL
occurrence in the MBFC Sand. As with other site-specific data, EPA relied primarily the
findings and discussions of the Del RI Amo RI report for the information on the MBFC
Sand benzene plume origin and causes (D&M, May 15, 1998, Section 5.3.3.1). The Del
Amo report states that submerged LNAPL is only one of several potential explanations of
high benzene concentrations in the MBFC Sand near Waste Pit Area. It also states,
“NAPL is unlikely to be present at the base of the MBFC Sand where Well SWL0040 is
screened since the water table is unlikely to have been this deep during operation of plant
site.”



Other potential explanations for high-concentration benzene in the MBFC Sand presented
the Del Amo RI report are:



! Surfactants and/or high TDS concentrations in the contaminant solution may have
influenced contaminant mobility in this area.



! A dry well or other unknown conduit may exist in the vicinity of SWL0040 by
which concentrated contaminant solutions have been introduced directly to the
MBFC Sand and or B/C Sand in the past without a significant impact on the
overlying zones.



! Contamination associated with the Waste Pit Area may have migrated down into
the MBFC Sand in some areas when groundwater elevations were lower. Given a
higher hydraulic conductivity/lower biodegradation rate for the MBFC Sand,
higher VOC concentrations in the MBFC Sand relative to the overlying units
downgradient of the Waste Pit Area could result.
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! A naturally occurring, preferential flow path is locally present through which
relatively high concentrations of contaminants associated with the Waste Pit Area
enter the MBFC Sand in the vicinity of Well SWL004.



Additional monitoring wells could provide some insight into the source of contamination in
the MBFC Sand, but are just as likely to fail to resolve the issue as to resolve it. It is noted
that the TI waiver zone was extended to the MBFC Sand regardless of the resolution of
whether there is a NAPL at the bottom of the MBFC Sand. While not ruling out the
possibility of a NAPL source, EPA has simply determined that it cannot be concluded with
sufficient certainty upon which to base a TI waiver determination.



Why is vertical migration of dissolved benzene a less likely mechanism explaining the MBFC
benzene plume?



During the development of the model, it was postulated that there might not be a continuing
benzene source present in the MBFC beneath the waste pits. Rather, it was postulated that the
current benzene plume in the MBFC may have resulted from vertical migration of dissolved
benzene from the overlying units. Numerical simulations were conducted to test this hypothesis.
Case BT7H was developed in which continuing benzene (LNAPL) sources at the Waste Pit Area
were assigned in the UBF and MBFB only. No continuing benzene source was assigned in the
MBFC at the Waste Pit Area. The case was simulated in the same manner as the calibrated
transport model (BT7), assuming 40 years of flow and transport under the natural gradient. Figure
B-5.53b (modified from Draft JGWFS, as is the case for other Draft JGWFS figures referenced
herein) clearly shows that simulated concentrations of benzene in the MBFC are significantly less
than observed concentrations. For example, the simulated concentration of benzene in the basal
MBFC unit is less than 1 ppb for well SWL0040 where 110000 ppb was detected in the third
quarter of 1995. Similarly, at SWL0055, the simulated concentration is less than 100 ppb,
compared to an observed concentration of 8800 ppb at the same time. In comparison, the
simulated concentrations for BT7, in which continuing sources were assigned in the MBFC at the
Waste Pit Area, are in close agreement with measured concentrations (Draft JGWFS Figure
B.3.13c). Moreover, attempts to simulate “vertical conduits” of higher permeability in order to get
benzene to move vertically worsened the calibration of the flow model (see discussion below).
Collectively, these modeling results strongly invalidate the notion that vertical migration of
dissolved benzene is solely responsible for the MBFC benzene plume; hence, the Respondents
conclude that a continuing benzene source is present in the MBFC.



N351 EPA Response:



Modeling performed by the Respondents is not adequate to resolve the uncertainty
associated with the source of benzene in the MBFC Sand. As discussed in detail below, the
statewide model is not calibrated to simulate a small-scale contaminant migration near the
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Waste Pit Area. The model is not refined to provide the resolution necessary to simulate
phenomena on the localized scale in question at the waste pits. The model was intended
and designed to provide a reasonable comparison of the performance of alternatives on a 
bulk-flow/transport basis and does not include accommodation for the processes which
might be responsible for the high-concentration contamination in the bottom of the MBFC
Sand in the benzene plume (at the waste pit area). In addition, the model simulations that
are used by the commenter to demonstrate the presence of LNAPL in the MBFC Sand do
not include any of the alternate plausible scenarios listed in the RI report (e.g., dry well,
preferential flow path, and surfactants). EPA therefore does not consider the modeling
results presented in this comment compelling or reliable.



Why is a NAPL-like source of benzene in the MBFC possible?



The MBFB and MBFC sands are merged beneath the Waste Pit Area. The fine-grained mud
separating the two units is not present and the merged MBFB/MBFC here behaves as a single
groundwater flow unit. The MBFC portion of the merged unit is approximately 50 feet thick, with
the top-of-unit and bottom-of-unit depths of approximately 85 feet below ground surface (bgs)
and 135 feet bgs, respectively (Draft JGWFS Table B-2.2, Boring SBL 0084). The current depth
to first water in this area is between 50 to 55 feet bgs. Thus, the distance between first water and
the top of MBFC in this area is on the order of 30 to 35 feet.



Historical data on water table levels dating back to the early to mid 1900s are scant; hence, only
general statements regarding historical water table levels during the early operation of the former
plant site can be made. Available data from wells completed in deeper units suggest that basin-
wide water levels reached historic low levels as early as the mid- to late 1950s (LACFCD wells
794B, 795) to no later than the mid 1960s (LACFCD well 806C). Subsequently, water levels have
risen at an approximate rate of 1 foot per year. Therefore, water table levels may have been as
much as 35 to 40 feet lower than today, or at a depth of 85 to 95 feet bgs. This places the
historical low water table as much as 10 feet below the top of the MBFC. A LNAPL-like source
that was likely present at the water table during this historically low water level period may have
easily penetrated several or more feet into the saturated sands beneath the water table, particularly
if the contaminant accumulations were sufficient (a reasonable assumption). Considering this, the
most reasonable conclusion is that an LNAPL-like smear zone extends into the MBFC.



N352 EPA Response:



EPA agrees that the possibility of LNAPL occurrence at the top of the MBFC Sand
cannot completely ruled out, although it is more likely that LNAPL was trapped by the
relatively low-permeable sediments of the UBF and MBFB Sand than by more
homogeneous sands of the MBFC Sand. EPA refers primarily to the bottom of the MBFC
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Sand, where SWL0040 is screened (see responses above) when referring to the low
likelihood of LNAPL occurrence in the MBFC Sand.



Why is the Current Model an Adequate and Appropriate Tool for Predicting Vertical Migration of
Contaminants into the Gage?



It is recognized that modeling conducted for the JGWFS, like any other numerical model, is
subject to some uncertainties and limitations. In particular, we recognize that the assumption of
linear equilibrium sorption may result in an overestimate of contaminant removal rate from
groundwater when simulating the effects of pumping. Otherwise, selection of transport parameters
was done in a reasonably conservative manner, which has resulted in a model that conservatively
predicts plume behavior. Additionally, the model has been calibrated against measured
groundwater levels in 209 monitoring wells and piezometers, and against observed concentrations
of benzene and chlorobenzene. Furthermore, the model has been tested in a series of sensitivity
analyses (Tables B-4.1 and B-4.2, Draft JGWFS). For the indicator chemicals of concern that
were simulated (including chlorobenzene, benzene, and TCE/PCE), model uncertainties are
primarily associated with TCE/PCE source assumptions.



The Respondents also realize that in general there is less observation data in the deeper units for
model validation; however, we disagree with the notion that these modeling results of deeper
units are subject to a high degree of uncertainty. In particular, the Respondents disagree with 
EPA’s statement that the modeling results for vertical transport from the MBFC through the LBF
to the Gage ”are associated with such high uncertainty as to be largely unreliable” (page 17 of the
Proposed Plan). On the contrary, calibration result support that the flow and transport model is
adequate for the purposes of comparative evaluation of remedial alternatives. The root-mean-
squared (RMS) of simulated vs. measured hydraulic heads, and the ratio of RMS to the total head
change across the entire model domain, are commonly used to measure the accuracy of
calibration of flow models. The smaller the RMS value and ratio of RMS to total head change, the
more accurate the model. Of the major water-bearing units modeled, the RMS values are 1.23,
0.36, 0.47, and 0.33 feet for the UBF, MBFB, MBFC, and the Gage, respectively (Figures B-3.11b
through B-3.11e). The head changes for these units are approximately 9.1, 5.3, 5.2, and 3.9 feet,
respectively. Accordingly, the ratios of RMS to total head change are 14%, 6.8%, 9.0%, and 8.5%.
Therefore, the accuracy of the flow calibration is approximately the same for the MBFB, MBFC,
and Gage. Note that measured water levels from 41 and 27 monitoring points were used in the
calibration in the MBFC and Gage, respectively. The number of data points used for each of these
hydrostratigrapbic units is sufficient to generate a reliable flow calibration.



In terms of contaminant transport, simulated benzene concentrations generally agree within an
order of magnitude with observed values in the MBFC sand and Gage aquifer (Draft JGWFS
Figures B-3.13c and B-3.13d). This agreement is better than in the overlying units (Draft JGWFS
Figures B-3.13a and B-3.13b), where observed concentrations are orders of magnitude higher and
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concentration variations are more drastic. Lastly, sensitivity analyses of the flow and transport
model in which the hydraulic conductivity was increased to simulate postulated high vertical
permeability conduits resulted in worse comparison with measured water levels as well as
excessively larger than observed benzene plumes (Draft JGWFS, Tables B-4-1 and B-4-2).



For these reasons, the Respondents conclude that the calibrated flow and transport model “is a
highly useful tool for providing a basis of evaluating the performance of alternatives on a
comparative basis” (page 17 of the Proposed Plan), particularly for flow and transport in the
MBFC and Gage.



N353 EPA Response:



EPA concurs that the model of the Joint Site is a “useful tool for providing a basis of
evaluating the performance of alternatives on a comparative basis.” EPA wishes to
emphasize that the modeling effort for the JGWFS at the Joint Site was sound and
exemplary in many ways for a feasibility study effort, and that the model is extraordinarily
useful for the specific purposes to which it is appropriate. All models have limitations. By
discussing modeling limitations, EPA does not discredit the model, but rather elucidates
the fact that the model cannot be used for all purposes or to answer all questions.



The comment above refers heavily to the flow calibration and the low RMS values between
actual and simulated heads in the aquifer system. EPA believes that the flow calibration
for the modeling effort in the JGWFS was excellent. Unfortunately, the commenter
attempts to use this as a support that the transport calibration for the MBFC Sand - LBF -
Gage units is accurate and that transport simulations are correct. The two do not follow. In
fact, a sound calibration for vertical transport of benzene in these three units was not
ahieved (see discussion, below). This is not a failure of the model as there are rarely
sufficient data upon which to base such transport calibrations; however, the limitation
must be noted.



Contrary to the comment, the current model is not an adequate and appropriate tool for
predicting vertical migration of contaminants into the Gage Aquifer or for optimizing
remedial alternatives as ascertained by the commenter. The commenter places too much
emphasis on the simulation results and fails to consider the limitations and the
uncertainties of the model when interpreting results. Specifically, the model of the Joint
Site cannot be used reliably to demonstrate that strategic placing of injection wells can
prevent benzene migration into the Gage Aquifer. Consideration is given to the following
modeling limitations and uncertainties, among others:
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! As mentioned above, the numerical model of the joint Site is not appropriate for
evaluating vertical migration of benzene into the Gage Aquifer at the Waste Pit
Area. In order to reproduce this small-scale migration of benzene, the model has to
be refined and calibrated at a very small scale, including calibration for solute
transport. The site-wide steady-state flow calibration, while useful for simulating
average flow conditions and responses to pumping, is not sufficient for meaningful
simulations of the small-scale benzene migration.



! The quasi-calibration of solute transport was limited by a moderately successful
attempt to reproduce the historic benzene migration at a site-wide scale (the term
“quasi” indicates the accuracy of the transport calibration is low relative to the
accuracy of the flow calibration). In fact, the model did not reproduce the historic
benzene concentrations in the Gage Aquifer (Figure B-3.13d of Appendix B of the
JGWFS). Therefore, while the simulation of average benzene migration (primarily
lateral) is acceptable for the FS-level comparison of conceptual remedial
alternatives on a relative basis, the use of the model for predictive estimates of
small-scale vertical migration is not appropriate.



! In the FTC, the assumptions regarding the long-term sources were made for all
units. As discussed previously, the sources in the MBFC Sand are less certain and
could be more recent than LNAPL sources in the UBF and MBFB Sand. Therefore,
the FTC could underestimate the half-life of the benzene plume, which in turn could
result in the underestimate of the future benzene migration. This underestimation
of the benzene migration could be the explanation for why the model did not
reproduce the historic benzene concentrations in the Gage Aquifer.



! As discussed in Section 5.3.2 of the JGWFS, it is possible that the benzene plume
from the Waste Pit Area in the MBFC Sand is contributing to the benzene
contamination in the Gage Aquifer (i.e., the observed benzene contamination in the
Gage Aquifer could be caused by the downward vertical migration of benzene from
the MBFC Sand via uncharacterized contaminant migration pathways in the LBF).
These potential migration pathways through the LBF are not incorporated into the
current model of the Joint Site because of limitations of the currently available
technology to characterize small-scale heterogeneities in the LBF that could
facilitate migration of the benzene plume. Therefore, if the observed distribution of
benzene in the Gage Aquifer is due to the migration along these potential pathways
in the LBF that are not incorporated in the model, the model is not a representative
tool for evaluating the future vertical migration of benzene from the MBFC Sand
into the Gage Aquifer
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COMMENT NO. 2.3: UNOPTIMIZED CHLOROBENZENE PLUME REMEDY CAN
HAVE SIGNIFICANT ADVERSE IMPACT ON CONTAMINANT MIGRATION.



During model development, the modeling team conducted a number of remedial simulations for
pumping and injection of the chlorobenzene plume. Several modeling approaches were
considered in an effort to comparatively evaluate the performance of the chlorobenzene wellfields
in terms of: (1) isolation and containment of NAPL sources; (2) long-term reduction in the
chlorobenzene plum; (3) short-term removal of chlorobenzene mass; and, (4) minimizing
disruptive effects on the demonstrated stable benzene plume. Wellfield configurations simulated
included: Dual Cell and Centerline Extraction supplemented with Plume Edge Injection, Cross
Plume Flow, and Upgradient Injection. Hybrids combining dual-cell and centerline approaches in
different hydrostratigraphic units were also attempted. The relative merits of wellfield approaches
are summarized in Appendix B of the Draft JGWFS. For each wellfield approach, various
locations and pumping rates were also tested in an attempt to increase the overall performance of
the pump-and-treat system. These results have been presented to the EPA in the form of working
technical memoranda and/or orally during the monthly project meetings.



Results of those intermediate runs have clearly shown that if not optimized, the chlorobenzene
wellfield can cause excessive migration of dissolved chlorobenzene itself (Figures 2-1 through 2-3
for chlorobenzene in the MBFB, MBFC, and Gage under the IIIA5 wellfield). Although the total
extraction rate was only 550 gpm or approximately 75% of that in Alternative 4, the figures show
that unoptimized pumping led to a severe expansion of the Gage plume by as much as 500 feet
westerly and southerly due to induced downward migration from the MBFC. Additionally, the
poor alignment of injection wells in the MBFC also pushed the contaminant into the MBFB,
extending the MBFB plume by over 1200 feet in the southeast direction. Because of the paucity of
data on source locations and plume extent for TCE and related compounds, simulations aimed at
evaluating the chlorobenzene remedy wellfields on these compounds were not carried out to an
adequate level of rigor. However, the impact of the chlorobenzene remedy on TCE and related
compounds is expected to be similar to that predicted for chlorobenzene, due to the similarities in
sorption and biodegradability.



For comparison, the chlorobenzene distributions under an improved wellfield (IIIA15) are shown
in Figures 1-4 through 1-6. A comparison of these with the figures for the IIIA5 wellfield clearly
illustrate that optimization of the chlorobenzene remedy is critical in order to avoid unnecessary
adverse vertical migration of contaminants from the MBFC into the Gage.



N354 EPA Response:



EPA’s responses here parallel those given with respect to the commenter’s earlier
comments regarding the TCE plume. EPA agrees with the statement that the
chlorobenzene remedy needs to be “optimized” (see discussion of the term“optimization”
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EPA Response N334). However, the final optimization of the remedial action, which aims
to achieve fall compliance with the development criteria presented in the JGWFS, will be
performed during the remedial design stage. See also the responses to Comment 2.2 (i.e.,
the existing model of the Joint Site can not be reliably used to “optimize” the selected
remedy). In fact, optimization requires more than modeling but also adjustments
performed in the course of testing, implementation and operation of actual remedial
systems.



COMMENT NO. 2.4:  PUMPING BENZENE IN MBFC CAN BE AVOIDED WITH
OPTIMIZATION OF CHLOROBENZENE PLUME REDUCTION WELLFIELD



The proposed 700-gpm wellfield for reducing the chlorobenzene plume (Alternative 4) has yet to
be designed or optimized (page 43 of the Proposed Plan). In modeling simulations of
chlorobenzene pumping effects, the modeling team recognized that some local, minor increases in
benzene concentrations were predicted by the model in the MBFC sand, mainly due to vertical
migration from the MBFB. However, the modeling runs performed for the JGWFS were not fully
optimized with respect to the chlorobenzene wellfield because the team was not certain which
alternative would be chosen, and it was agreed upon that the optimization would be carried out in
the Remedial Design phase of the project.



The Respondents would like to re-emphasize that benzene pumping proposed by the EPA for
containment in the MBFC can be avoided with proper optimization and design of the
chlorobenzene remedy. The minor excursion predicted in certain simulation scenarios can be
eliminated with strategically located chlorobenzene plume reduction wells, as indicated by
comparing results of benzene plum distributions under Alternatives 4 (700 gpm chlorobenzene
pumping scenario) and 5 (1400 gpm chlorobenzene pumping scenario) (Draft JGWFS Figures B-
5.34cl, B-5.34dl, B-5.45cl, and B-5.45dl). In the former alternative (Draft JGWFS Figures B-
5.34cl and B-5.34dl), a small excursion of 100 ?g/l benzene is predicted in the MBFC extending
from the Waste Pit Area toward the centerline of the chlorobenzene extraction wellfield. This
excursion occurs as a result of induced vertical migration from the overlying MBFB unit by
pumping in the MBFC. In the latter alternative (Draft JGWFS Figures B-5.45cl and B-5.45dl), in
which pumping and injection are double that of Alternative 4, this excursion is effectively
eliminated by strategically positioning injection wells between the Waste Pit Area and the
centerline extraction wellfield.



The effectiveness of this strategy is more convincingly demonstrated by results of additional
modeling performed and described below. Since Alternative 4 was proposed as the remedy in the
Proposed Plan, the Respondents have made an attempt to optimize the chlorobenzene plume
reduction wellfield associated with this Alternative. The original 700-gpm wellfield (known as
Chlorobenzene Plume Reduction 2 in the Final JGWFS) was slightly modified by splitting an
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injection well (I7 at a rate of 52 gpm as shown in Table B-5.13, Draft JGWFS2) into two wells in
the MBFC: well I7A with a rate of 30 gpm at the same location and well. I7B with 22 gpm
approximately 450 feet northwest of I7A (Figure 2-7). Well I7B was chosen in order to enhance
the hydraulic circulation toward chlorobenzene pumping wells P2 and P3, and at the same time to
reduce benzene migration away from the Waste Pit Area as well as TCE migration from the Trico
site. Note that the total injection rate remains unchanged. In addition, the single well designated
for containing the benzene plume in the Waste Pit Area (labeled as BIZ-I8 in Table B-5.13, Draft
JGWFS) was removed in the optimization simulation. The simulated benzene concentrations in
the MBFC1 and MBFC2 after 25 years of operation of this modified 700-gpm wellfield are shown
in Figures 2-7 and 2-8. For comparison, earlier results obtained with the original 700-gpm
wellfield are shown in Figures B-5.34c2, B-5.34d2, and B-5.38c2 as adapted from the Draft
JGWFS. As discussed in the JGWFS, modeling showed that without BIZ-18 benzene
concentrations in a small area southwest of the 2-Series Pits would exceed 100 ppb due to vertical
migration from the overlying MBFB (Figures B-5.34c2 and B-5.34d2). However, the benzene
concentrations in the same area are reduced to be less than 10 ppb within 25 years by the new
wellfield (Figures 2-7 and 2-8). This optimized simulation also shows improvement in
comparison to the EPA proposed wellfield with BIZ-I8 (Figure B-5.38c2). These results clearly
demonstrate that the minor benzene excursion induced by chlorobenzene pumping in the MBFC
can be effectively eliminated by carefully placing and designing the chlorobenzene plume
reduction wellfield, a viewpoint that the Respondents have stressed all along. As in Alternative 4,
this wellfield has no adverse impact on benzene distributions in the Gage and MBFB, which for
simplicity are not presented herein.



The Respondents are convinced that the benefits from the optimization efforts discussed above, in
conjunction with the suggested alternative described below to contain MBFC benzene, will
address the EPA’s concerns over uncertainty which led to the proposal to actively contain the
MBFC benzene plume. Additionally, Section 3 will discuss significant benefits of this more
optimized wellfield with respect to remediating chlorobenzene and TCE plumes.



N355 EPA Response:
Again, as discussed above, optimization, on the one hand, and active containment of the
benzene plume in the MBFC Sand, on the other, are not exclusive alternatives.
Optimization efforts will occur in remedial design and will be important in ensuring that
the benzene plume remains contained for the long-term. In addition, EPA has selected
active hydraulic containment of the benzene plume for the MBFC Sand, including
hydraulic extraction, in response to uncertainties in long-term containment under the
conditions being contemplated for the Joint Site (see discussion above). The modeling does
not erase these uncertainties.



2Note that some pumping and injection rates labeled in chlorobenzene and TCE figures for this scenario in the
Draft and Final JGWFS are not accurate
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In this comment, the commenter has again presented modeling results in an attempt to
optimize the remedial action and to show that containment can be achieved for benzene
with respect to vertical transport from the MBFC Sand across the LBF to the Gage
Aquifer using the existing model. As discussed in responses to previous comments and in
Section 5.2.3 of the JGWFS, the current model of the Joint Site is not a reliable tool for
evaluating the benzene migration from the MBFC Sand into the Gage Aquifer; therefore,
it can not be used for the optimization of the portion of the wellfield targeted to
chlorobenzene plume reduction. As discussed in previous responses, given the
uncertainties associated with the source of benzene in the MBFC Sand (i.e., the source
could be more recent than assumed for transport calibration), the half-life of benzene in
the MBFC Sand could be significantly underestimated. In addition, preferential flow
pathways in the LBF that could serve as conduits for benzene are not incorporated in the
model. Therefore, the results of the existing model simulations cannot be reliably used to
demonstrate that strategic placing of injection wells can prevent adverse migration of the
benzene plume. EPA agrees, however, that additional optimization could be required
during the remedial design following the collection of additional data, including TCE data
(see earlier discussion of the definition of optimization, above).



While fully understanding the “challenge” of containing the benzene plume in the MBFC
Sand, EPA also believes that the use of hydraulic extraction for controlling the flow and
creating an adequate capture zone is more reliable, predictable, and easier to achieve from
the implementability standpoint than the use of injection. Section 5.3.2 of the JGWFS
further discusses the potential difficulties associated with the injection of treated water as
the only means to offset the effects of chlorobenzene pumping on the benzene plume.



COMMENT NO. 3: A REASONABLE AND RELIABLE ALTERNATIVE TO ACTIVE
PUMPING TO CONTAIN THE MBFC BENZENE PLUME IS SUGGESTED.



A reliable and feasible alternative exists that increases certainty of containment of the MBFC
benzene, does not require countermeasures or additional corrective responses, and uses as its
principal components the remedial elements already proposed by the EPA for chlorobenzene. The
alternative emphasizes the strategic placement of the chlorobenzene remedy injection and
pumping wells. As discussed above, previous and recent modeling results show that the
chlorobenzene remedial wellfield can be optimized to: (1) greatly increase groundwater flushing
toward the chlorobenzene source isolation area (i.e., the central process area, CPA) and hence
accelerate the cleanup of the chlorobenzene plume; (2) increase the certainty for containing the
TCE plume; and, (3) prevent disturbing the current stability of the benzene plume. Modeling
results further indicate that total optimization of the chlorobenzene remedy will decrease its
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overall scope and cost. Lastly, this alternative could be augmented, if necessary, with enhanced
biodegradation of the MBFC benzene.



N356 EPA Response:



While EPA agrees that the portion of the remedial wellfield primarily targeted toward
chlorobenzene plume reduction would benefit from additional optimization, this
optimization will be performed at the remedial design stage upon collection of additional
data, including data on TCE distribution and sources. The “optimization” of the wellfield
presented by Respondents as part of this comment was performed using the existing
groundwater model. However, the existing model, while appropriate for the relative
comparison of conceptual alternatives, is not adequate for optimizing the remedial
scenarios. Uncertainties and limitations of the existing model that prevent the use of this
model for reliable estimates of benzene migration from the MBFC Sand into the Gage
Aquifer are listed in responses to Comment 2A and in Sections 5.3.2 and 5.4 of the
JGWFS.



The Respondents are convinced this suggested alternative, with wellfield optimization and
enhanced biodegradation, if needed, along with proper sequencing of remedial elements, will
improve the performance of the overall groundwater remedy. The Respondents anticipate that
ongoing groundwater monitoring will continue in the future, and will provide data necessary to
verify remedy performance and continued benzene plume stability.



N357 EPA Response:



See earlier responses. As mentioned above, modeling optimization has limitations. Even
after the remedial wellfield is optimized, uncertainties associated with the benzene
migration from the MBFC Sand through the LBF into the Gage Aquifer would remain.
This, in conjunction with the many factors related to the aquifer system and our inability
to monitor or reliably simulate the vertical migration of benzene among these units
justifies the hybrid containment of the benzene plume. The optimization referred to is still
an investigative/modeling based procedure which has inherent limitations.



In summary, the Respondents support a phased approach having the following sequential steps.



1. TCE source and plume definition
2. TCE source remedy design and performance assessment
3. Chlorobenzene remedy optimization
4. Chlorobenzene remedy final design and performance assessment
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5. Benzene remedy design and performance assessment



The Respondents urge the EPA to provide for sufficient flexibility in the ROD so that the final
decision regarding MBFC benzene considers each of these steps and the issues, concerns and
suggestions summarized in the following sections.



N358 EPA Response:



See responses to Comment 1.



EPA agrees that further TCE source and plume definition will occur in the remedial
design phase, and that optimization efforts will take place at that time for the entire
wellfield, addressing all three plumes. EPA does not agree to postpone remedy selection
with respect to the benzene plume until actions for the chlorobenzene plume and TCE
plume are entirely designed and implemented. This is not necessary; actions for benzene
can be evaluated and selected presently. The ROD will provide enough flexibility for
phasing he implementation of the proposed remedy and provisions for collection of the
additional TCE data. The proposal provided by the commenter is taken under advisement
and has some merit, if not taken too rigidly. The structure of the remedial design efforts
need not run solely strictly and serially in the order the commenter suggests, although
some aspects may benefit from such an order.



A principal performance requirement proposed by the EPA (the Proposed Plan, page 32.) is “to
require that the benzene plume remain contained within the TI waiver zone.” The Respondents
are in agreement with this performance requirement, and believe the data collected indicate, to a
high degree of certainty, that this requirement is being met today and would be met in the future
provided significant changes to the groundwater flow environment do not occur.



It is recognized by EPA and the Respondents, however, that significant changes to the
groundwater flow environment could occur as a result of groundwater pumping associated with
the proposed remedy for chlorobenzene plume reduction. For this reason, and the uncertainty
expressed by the EPA regarding the ultimate fate of the benzene plume in the MBFC under such
pumping, the EPA has proposed active containment of the MBFC benzene plum.



The Respondents wish to suggest an alternative means by which to control the movement of
benzene. The alternative comprises three components, the first of which should be an outcome of
the performance optimization modeling of the chlorobenzene remedy, which EPA proposes to be
conducted during the Remedial Design phase (page 43 of the Proposed Plan). The second
component involves monitoring of the remedy performance and benzene plume migration. The
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third component takes advantage of and enhances the natural biodegradation of benzene in
groundwater, which the EPA agrees is: (1) naturally occurring in groundwater at the site; (2) is an
important factor in the observed stability of the UBF-, MBFB-, and MBFC-benzene plumes; and
(3) is a proven and highly robust process. The three components of the suggested alternative are:



! Strategically inject pumped water between the chlorobenzene source control area and the
fringe of benzene plume in the MBFC, in order to: (1) minimize adverse changes in lateral
hydraulic gradient within the MBFC benzene plume; and (2) maximize groundwater
flushing toward the chlorobenzene source isolation area (i.e., the CPA); and (3) create a
hydraulic barrier to prevent TCE plume migration from the Trico area;



! Installation of properly located and constructed monitoring well(s) to monitor benzene
plume migration in the area of modeling uncertainty;



! If necessary, enhancing the natural biodegradation of the benzene, and thereby
accelerating the reduction of benzene mass, within the NMFC near the downgradient
margin of the TI waiver zone beneath the Waste Pit Area.



The Respondents believe this three-component approach is a feasible and superior means of
controlling benzene movement because: (1) it would be reliable and adjustable; (2) it would
promote a proven, naturally-occurring, biological process in groundwater; (3) it would accelerate
benzene mass reduction; (4) it would offer a greater degree of protection of the Gage and MBFC
aquifers from adverse migration of benzene or other co-located chemicals, such as TCE and
related compounds; (5) it would be verifiable through monitoring; and (6) it would increase the
long-term effectiveness of the performance requirements of the remaining elements of the
groundwater remedy proposed by the EPA. If performance modeling and monitoring indicate
performance requirements for benzene cannot be met, and if the EPA believed this contingency
would bring the remedy into compliance with the performance requirement, then the benzene
pumping contingency would be implemented.



The components of the suggested alternative and their advantages over the currently proposed
benzene remedy are described below.



N359 EPA Response:



See response to detailed Comments 3.1 through 3.3.
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COMMENT NO. 3.1:  WHY INJECTION BETWEEN THE BENZENE AND
CHLOROBENZENE PLUMES IN THE MBFC?



The EPA indicates (page 44 of the Proposed Plan) that “The modeling simulations resulted in
small movements of benzene toward the chlorobenzene plume under the various pumping rates
for chlorobenzene which were simulated. This simulated movement was slight, however it is
precisely in the area least desirable for benzene movement. Benzene at this location would be
entering the chlorobenzene plume and possibly moving downward into the Gage Aquifer.”



The Del Amo Respondents are highly sensitive to the potential adverse movement of benzene and
other chemicals, such as chlorinated solvents, caused by the proposed chlorobenzene remedy. In a
January 30, 1998 letter to the EPA (attached), the Del Amo Respondents stated that “it is of
paramount importance to not allow the remediation of the chlorobenzene plume to upset the
current stability of the benzene plume beneath the Waste Pit Area.” The Respondents further state
“that this naturally occurring balance, which has resulted in containment of the benzene plume
beneath the Del Amo Site, must be preserved, especially during pumping of the chlorobenzene
plume”.



Modeling results show that this goal can be achieved by strategically designing the chlorobenzene
plume reduction wellfield. The limited initial optimization simulations conducted so far involved
well placement optimization in the MBFC aquifer as well as the Gage aquifer. Strategic
placement of injection and extraction wells in both aquifers was carried out so that the
performance of the wells was not only complimentary in the goal of plume reduction and
minimizing adverse movement of contaminants, but also somewhat redundant. That is, the wells
were spaced such that temporary downtime of an injection well (which could happen during
maintenance or repair) would not affect the overall hydraulic effect created by the complete
system.



Results of Optimization Simulations



The initial optimization runs discussed above included strategic placement of injection wells
between the MBFC benzene plume and chlorobenzene (MBFC) pumping wells in order to
minimize changes to the lateral hydraulic gradient in the vicinity of the Waste Pit Area. A
comparative analysis of the initially optimized 1400 gpm chlorobenzene scenario with the
unoptimized 350 gpm, scenario shows approximately the same predicted benzene distribution in
the MBFC (Draft JGWFS Figures B-5.45d2 and B-5.27c2, respectively). Moreover, the optimized
1400 gpm scenario predicts the elimination of the adverse excursion of 100+ ppb benzene that is
shown to occur in the unoptimized 700 gpm scenario predictions (Draft JGWFS Figures B-5.45d2
and B-5.34d2, respectively). Again, it is stressed that the optimized 1400 gpm scenario is 2 to 4
times larger than the unoptimized scenarios documented in the JGWFS, which equates to a
significantly larger potential burden on the aquifer hydraulics.
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Additionally, as discussed in Section 2 (Figures 2-7 and 2-8), an initial optimization of the 700-
gpm wellfield has been modeled following the selection of Alternative 4 in the Proposed Plan. A
comparative analysis of the earlier and new modeling results clearly and convincingly shows that
optimization holds great promise toward achieving the EPA’s performance requirements of no
benzene movement beyond the TI Waiver Zone, efficient chlorobenzene removal, and TCE plume
containment.



Advantages of Minimizing Adverse Gradient Changes in the MBFC



The Respondents believe that optimization of injection and extraction wells in both the Gage and
MBFC aquifers is a feasible and effective means of controlling the adverse migration of benzene
in an area that EPA indicates is “precisely in the area least desirable for benzene movement.” The
new modeling results presented in Figures 2-7 and 2-8 clearly show that strategic placement of
chlorobenzene plume reduction wells can provide a great degree of reliability, adjustability, and
redundancy in achieving the performance requirements in the Proposed Plan, including the
specific controls against adverse movement of benzene in this “least desirable area..”



Additionally, strategic injection of pumped water between the fringe of the benzene plume and the
centerline of the chlorobenzene pumping wells in this area will help to increase groundwater
flushing toward the chlorobenzene source isolation area (i.e., the CPA) and hence accelerate the
cleanup of the chlorobenzene plume. Modeling results of the initial wellfield optimization
described in the previous section show that such optimization will help to reduce the
chlorobenzene plume. A comparison of Figures 3-1 and 3-2 to Figures 5-48 and 5-49 of the Final
JGWFS shows that injection at well I7B will help to shrink the chlorobenzene plume in the
southwest corner of the Del Amo Site (the panhandle) in the MBFC and Gage. This is due to the
establishment of a convergent hydraulic gradient and thus enhanced groundwater flushing toward
the chlorobenzene source isolation area (i.e., the Montrose Central Processing Area)3. The
flushing rates of the modified wellfield are shown in Figures 3-3 and 3-4, which can be compared
to those of the original wellfield in Figures 5-46 and 5-47 in the Final JGWFS4. This result is
consistent with EPA requirements to “Limit adverse migration of existing contamination in ways
which may lengthen the remedial action, result in a greater potential risk, or cause spreading of
the contamination.” (page 5 of the Proposed Plan).



Furthermore, results of the initial optimization wellfield described in Section 2 (Figures 3-5 and 3-
6) indicate that there are practically no changes in dissolved TCE/PCE concentrations under this











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R4-36



Montrose Chemical and Del Amo Superfund Sites March 1999



wellfield. This means that this wellfield optimization has no significant adverse impact on the
TCE plume given the locations and concentrations of chlorinated sources assumed in the model.
In fact, strategic injection in the MBFC benzene plume area in conjunction with the proposed
TCE source control measures will very likely create a hydraulic barrier to prevent the TCE plume
from migrating from the Trico area. This can be demonstrated by further optimizing the wellfield
following adequate characterization of sources of the chlorinated solvents.



N360 EPA Response:
The commenter here embarks on a foray into remedial design work. EPA providing



a response with the caveat that the purpose and intent of the response is not to
pre-determine the remedial design process., and this response shall not limit the outcome
of the remedial design.  



EPA agrees that the chlorobenzene remedial wellfield may need to be optimized in order to
minimize the adverse impacts on migration of TCE and benzene. This optimization,
however, is a task of remedial design, and will be performed upon collection of additional
data, including data on TCE distribution and sources. The existing model, while
appropriate for the relative comparison of conceptual alternatives, is not adequate for
optimizing the remedial scenarios. Uncertainties and limitations of the existing model,
which prevent the use of this model for reliable estimates of benzene migration from the
MBFC Sand Into the Gage Aquifer are listed in responses to Comment 2.4 and in Section
5.3.2 and 5.4 of the JGWFS. Therefore, the optimization modeling performed by
Respondents cannot be incorporated into the JGWFS.



EPA preliminarily agrees with the general concept of strategic injection of pumped water
between the fringe of the benzene plume and the centerline of the chlorobenzene pumping
wells as suggested by the Respondents, and believe this approach could be considered in
the “optimization” phase of the remedy during the remedial design stage. However, for
reasons already discussed in response to earlier comments, EPA does not agree that it is
appropriate to “avoid” hydraulic extraction to contain the benzene plume in the MBFC
Sand, as the commenter suggests. The greater certainty of containment afforded by
hydraulic extraction justifies it.



As with the commenter’s comments on optimization with respect to the TCE plume,
optimization will take place (including potentially the injection just mentioned) in addition
the active hydraulic containment of the benzene plume. At the same time, optimization, the
commenter refers to it (i.e. optimization using simulation with numerical model only), has
limitations and can only go so far in that it is based on modeling and is a “paper exercise.”
Given the complexity of physical conditions associated with the vertical transport of
benzene in the MBFC Sand, LBF, and the Gage Aquifer at the Waste Pit
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Area, modeling optimization is highly unlikely to provide sufficient basis to obviate the
need for active hydraulic containment of the benzene plume in the MBFC Sand in this
area. Once again, optimization must be performed in the context of actual testing,
implementation, and operation of actual remedial systems.



Reliability of Injection for Hydraulic Control



The EPA has indicated to the Respondents that injection for control of adverse plume movement
is less reliable than pumping. It is recognized that injection wells generally are more prone to
operational difficulties than pumping wells. However, these difficulties are addressed through
straightforward engineering solutions, as has been shown by numerous entities throughout the
world, which rely upon injection for various gradient control schemes, to create barriers against
seawater intrusion, and for various potable water storage schemes.



Injection is a critical component in the successful operation of the proposed chlorobenzene
remedy. In order to achieve the proposed performance requirement for chlorobenzene plume
reduction, the remedy must substantially rely on the successful design of the injection components
of the remedial system. Consequently, it will be necessary to incorporate sufficient engineering
safeguards and redundancies as part of the normal design of injection systems for the
chlorobenzene remedy, so that prolonged failure of injection wells does not occur. Even in the
event of downtime for repair or maintenance, the resulting hydraulic effects should have
negligible impact on the overall and long-term performance of an optimally designed
pumping/injection system. Done properly, system optimization, such as those steps discussed
herein, should not result in added engineering requirements or engineered facilities over that
necessary for the chlorobenzene remedy as proposed.



N361 EPA Response:



EPA concurs that injection is a critical component in the successful operation of the
remedial action as it relates to the chlorobenzene plume. EPA does not wish to discredit
the value of injection as a means of assisting in meeting remedial goals. However, the
injection alone would not likely offset the potential adverse migration of benzene due to
the hydraulic extraction primarily targeting the chlorobenzene plume, for the following
reasons (also see Section 5.3.2 of the JGWFS):



! There are fewer injection wells than extraction wells on the eastern flank of the
chlorobenzene wellfield, which separates chlorobenzene extraction wells from the
benzene plume.



! These injection wells have lower individual flowrates than extraction wells.
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! Because of the fewer amount and lower flowrates of injection wells, these injection
wells will not likely provide an adequate hydraulic barrier between extraction wells
and the benzene plume.



! Groundwater modeling results presented by the commenter in association with
these comments did not indicate that the hydraulic mound would be created by the
“optimized” injection wells sufficient to serve as a barrier between the extraction
wells and the benzene plume. In fact, from the water level map provided by the
commenter it appears that the change in the simulated degree of benzene excursion
is due to a reduction (flattening) or the hydraulic gradient; but the gradient is not
reversed and a hydraulic barrier is not created.



! Although results of transport modeling indicate a decrease in adverse benzene
migration due to “optimized” locations of injection wells, these results cannot be
considered reliable due to the numerous uncertainties associated with the solute
transport parameters of the model and contaminant migration pathways in the
LBF, which have already been extensively discussed in earlier responses.



Based on the above discussion, the degree of certainty that the containment of the benzene
plume  could be achieved solely by the “optimized” placing of injection wells is low. The
hybrid containment of the benzene plume is required in addition to the optimized injection
to offset the adverse impacts of chlorobenzene pumping on the benzene plume. The hybrid
containment will also be optimized during the remedial design phase to minimize the
impact on the benzene plume in the UBF and MBFB Sand, and on the TCE plume. 



COMMENT NO. 3.2: REMEDY PERFORMANCE MONITORING



Once the optimized chlorobenzene remedy has been implemented, performance monitoring
would be conducted to evaluate the effectiveness of the system. As part of this monitoring,
installation of one or rnore wells in the area of modeling uncertainty would provide the data
necessary to monitor the potential migration of benzene in the MBFC or Gage. Benzene migration
monitoring would be conducted in a manner which provides timely warning of benzene migration
such that contingent measures, such as enhanced in-situ biodegradation or pumping, could be
implemented, thus maintaining the objectives of the Proposed Plan.
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N362 EPA Response:



The MBFC Sand is the deepest relatively permeable unit above the Gage Aquifer that
enables the distribution of contamination to be identified, monitored, and contained (i.e.,
neither monitoring nor hydraulic containment can effectively occur in the intervening
LBF). Therefore, the downward vertical migration of benzene from the MBFC Sand could
be monitored only in monitoring wells installed in the Gage Aquifer. By the time the
benzene plume is detected in the Gage Aquifer, both the LBF and the Gage Aquifer would
be contaminated with benzene (see Section 5.3.2. of the JGWFS). The contamination of the
Gage Aquifer and LBF could exacerbate the problem to the extent that might render the
implementation of countermeasures (such as containment) ineffective and too costly.



COMMENT NO. 3.3: WHY ENHANCE IN-SITU BIODEGRADATION OF MBFC BENZENE?



The EPA states in the Proposed Plan (page 33) that benzene has been “proven to be highly and
robustly biodegradable” in the groundwater. This fact and numerous lines of evidence presented
Dames & Moore, 1998a have led the EPA to conclude in the Final JGWFS that the benzene
plume in the UBF and MBFB is stable as a result of intrinsic biodegradation and other attenuation
mechanisms. The EPA does not make a similarly strong statement with regard to stability of the
MBFC benzene. Rather, the EPA concludes “In the area of high concentrations near the waste
pits, the benzene distribution in the MBFC is in an apparently stable condition (i.e., appears to be
essentially immobile), and its lateral extent from the waste pits is relatively small.” In addition, the
EPA states that the steep concentration gradients characteristic of the downgradient edge of the
MBFC benzene plume are “similar to what has been observed in the overlying water table units
and the MBFB.”



Because biodegradation of the benzene plume is occurring within the UBF and MBFB, reliance
on monitored intrinsic biodegradation as a means of containing the benzene plume within the
UBF and MBFB is proposed by EPA. However, because of the uncertain potential for inducing
movement of the benzene in the MBFC, the EPA has not adopted monitored intrinsic
biodegradation as the containment remedy for the MBFC benzene. The EPA has expressed
concern that benzene in the relatively permeable MBFC could move sideways or down, beyond
the limits of the TI waiver zone, in response to chlorobenzene pumping.



The Respondents share this concern to a certain degree, and have discussed two reliable methods
of ensuring the cblorobenzene pumping will not alter the groundwater flow environment so as to
cause benzene to move. These are the primary means by which the goals of the EPA can be
achieved without sacrificing the performance of chlorobenzene plume reduction. An additional
measure of assurance to increase the long-term effectiveness of containment of the MBFC
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benzene, and a method which is complementary to the optimization steps described above, is
enhancing the biodegradation of the benzene plume in the MBFC.



Enhanced biodegradation of the MBFC benzene can be accomplished with a semi-passive system
that involves the introduction of oxygenated and nutrient-enriched water into the MBFC benzene
plume. The fluid would be formulated to induce accelerated aerobic biodegradation of the
benzene along a broad reaction front as it migrates slowly through the contaminated zone. The
chemically compatible fluid would be introduced at a minimal rate so ambient hydraulic gradients
would not be significantly altered and unwanted chemical reactions within the MBFC, which
could reduce formation permeability or increase contaminant mobility, would be avoided.



While the Respondents believe the chlorobenzene optimization efforts alone will be sufficient to
achieve reliable containment of the MBFC benzene, this additional element would provide an
additional factor of assurance for the overall benzene remedy in the following ways:



! It would promote a proven, naturally occurring biological process known to be occurring
in the MBFC;



! It would accelerate the reduction of benzene mass by bio-chemically destroying the
benzene to harmless by-products;



! It would be compatible with and complimentary to the optimization steps described above
for the chlorobenzene plume reduction element of the proposed plan;



! It would be adjustable in terms of the rate of fluid introduction and the chemical
formulation of the biodegradation-enhancing fluid; and



! It would be verifiable through monitoring.



N363 EPA Response:



It cannot be concluded that enhancing in-situ biodegradation can be more effective than
hydraulic containment for the benzene plume in the MBFC Sand. Numerous factors can
adversely affect biodegradation rates and, hence, ultimate containment of MBFC Sand
benzene with this process. These factors, many of which can be difficult or impossible to
control, include:



! Effective mass transfer of oxygen and nutrients to the lateral and vertical locations
where degradation is required without localized extraction to induce hydraulic
gradients
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! Unplanned and rapid uptake of oxygen through abiotic oxidation of naturally
occurring reduced compounds such as ferrous iron or sulfide that lowers the
effectiveness of injected fluids at stimulating the growth of benzene-degrading
microorganisms



! The presence of other factors that act as inhibitors to the metabolic activity or
growth of benzene-degrading organisms such as the presence of chlorobenzene or
high TDS levels



! Ecological factors that may negatively impact the growth and success of benzene-
degrading organism, such as more rapid growth of other microorganisms that
consume non-aromatic organic compounds and consume oxygen and nutrients
more rapidly, thus depleting these essential compounds before benzene-degrading
organisms can obtain them for metabolism and growth



Therefore, while the overall remedy could benefit from the enhanced biodegradation of
benzene, this technology cannot be solely relied upon in lieu of hydraulic containment of
the benzene plume in the MBFC Sand.



COMMENT NO. 4: SEPARATE RODS SHOULD BE ISSUED FOR EACH SITE.



EPA views the evaluation of remedial alternatives for the chlorobenzene plume, the TCE plume
and the benzene plume to be a single technical problem and has indicated that it anticipates
writing a single record of decision (ROD) (page 3 of the Proposed Plan). EPA says that
subsequent amendments to the ROD may be issued on either a dual-site or site-specific basis.



Work to date has proceeded under separate orders for the Montrose and Del Amo Sites.
Respondents have stated their desire to work with the Montrose Respondents in a cooperative
atmosphere to resolve technical issues and facilitate sound and productive decisions. See, for
example, letter of C.B. Paine to EPA dated June 20, 1995.



At the same time, Respondents have expressed “concerns regarding the appropriateness of a
single ROD which would include a remedy or remedies for what ultimately could be a wide range
of disparate remedy scenarios.” See letter of C.B. Paine to EPA dated June 20, 1996. Both the
Montrose and Del Amo Respondents have discussed these concerns in meetings as well as in
correspondence.



EPA recognized these concerns in a letter from J.A. Dhont to F. Bachman and C.B. Paine dated
February 21, 1996, stating:
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EPA acknowledges that Montrose and the Del Amo Respondents have had some concerns
about “joint FS” documents and a “joint ROD” for groundwater, in particular because you
may be apprehensive that one party would somehow become liable for cleaning the entire
plume at both sites. Please recall that the ROD does not determine who will perform
various portions of the remedy, but rather what the remedy will be.



Nevertheless, adopting a single ROD is likely to produce significant practical and legal obstacles
to timely implementation. This includes delay in commencement of those aspects of work
pertaining to the Del Amo Site which are independent of the TCE source and plume definition,
remedy design and performance assessment, and the chlorobenzene remedy optimization, final
design and performance assessment (steps1 through 5) recommended by these comments. These
delays would conflict with the policy expressed in the National Contingency Plan that “Sites
should generally be remediated in operable units when early actions are necessary or appropriate
to achieve significant risk reduction quickly, when phased analysis and response is necessary or
appropriate given the size or complexity of the site, or to expedite the completion of total site
cleanup.” (40 C.F.R. 300.430(a)(2)(A).



Issuing a single ROD, if followed by joint orders, also increases the complexity of enforcement. In
particular, issuing a single ROD may reduce the incentive of parties who contributed to the TCE
plume to assume burdens commensurate with their responsibility.



There is no technical imperative supporting a decision to issue a single ROD. Optimization
modeling demonstrates that with proper wellfield design the chlorobenzene remedy can be
conducted without impact on the benzene plume. The remedial activities identified for the
chlorobenzene and TCE plumes are substantially distinct from those required with respect to the
benzene plume, which is stable and falls within the proposed Technical Impracticability (TI)
waiver zone. Optimization modeling further shows that, given the existing performance criteria,
optimized wellfield design can maintain hydraulic separation of the chlorobenzene and benzene
plumes. It is therefore unlikely that contaminant migration between the sites will interfere with
achievement of remediation goals. The design of the respective remedies can proceed on a
coordinated but generally independent basis once the optimization modeling is completed, subject
to further review after the TCE plume is more completely defined. Construction, maintenance and
operation can also proceed independently as long as the performance criteria are met, with
appropriate coordination and monitoring during the start-up phase.



If performance standards are not met, EPA has authority to amend the ROD accordingly. This can
be done without incurring from the onset the disadvantages of a single ROD. EPA’s authority to
prevent any party from interfering with the implementation of the remedy on another site is well
established without the necessity of incorporating multiple sites into a single ROD or order.
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N364 EPA Response:



As cited by the commenter, EPA has been and remains aware of the commenter’s
sensitivities to the implementation of a single ROD. However, EPA does not agree that the
groundwater contamination from the two sites is separable, that a single ROD is the most
appropriate, nor that it will delay implementation of the remedial action, as the commenter
suggests. The following address several points as made by the commenter, roughly in the
order made within the comment.



The commenter states that work to date has proceeded under separate orders for the
Montrose and Del Amo Sites. This is true. However, for groundwater, EPA more
appropriately would have sought to negotiate a single joint order to effect the JGWFS but
did not stop work to do so because, at the time that the joint groundwater effort was
initiated, Montrose Chemical and the Del Amo Respondents agreed to undertake the effort
voluntarily. This was a calculated risk for EPA. While the joint parties ultimately did
complete the modeling effort acceptably, they did not complete an acceptable JGWFS
report, necessitating EPA’s takeover and completion of the work on that document. Thus,
while work did proceed under separate orders, this fact does not lend support for
separability of the remedial action.



The commenter cites the letter of C.B. Paine to EPA dated June 20, 1996. This letter, and
another letter from Shell Oil Company to EPA dated January 14, 1998, present an
argument in favor of EPA’s Issuing separate RODs for groundwater. EPA responded to
these letters in a letter dated February 20, 1998, from Keith Takata of EPA to
Rand Shulman, Vice President of Shell Oil, laying out its explanation for why EPA
believed that a single ROD was appropriate for groundwater at the Joint Site. EPA did
not agree with Shell that a “wide range of remedy scenarios” would be implied by a single
ROD. EPA also has explained the appropriateness of using a dual-site approach to
groundwater in the Section “Context, Scope and Role of the Remedial Action” of this
ROD. The contamination at the sites, and the analysis of and implications associated with
possible remedial actions for either of the sites, is inextricably related. While portions of
the remedial action could be implemented in a separate manner, the evaluation leading to
remedy selection cannot.



The commenter does not support the supposition that the single ROD will “produce
significant practical and legal obstacles to timely implementation,” nor state what specific
obstacles the commenter envisions. The commenter appears to believe that a site-specific
ROD would be preferable to a dual-site ROD because it would, in the commenter’s view,
allow the commenter to proceed with remedial designs and actions related only to its site 
the Del Amo Site), entirely separate from those for the remainder of the Joint Site. The
comment states that a dual-site ROD will delay those aspects of the remedial action
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pertaining to the Del Amo Site which are independent [emph. added] of the additional  data
gathering and analysis, and remedial design for the other areas of the remedial action. 



This comment is baffling in that it seems to contradict the majority of earlier comments
made by the commenter on EPA’s proposed plan, which imply (1) that all design work
pertaining to the chlorobenzene and TCE plumes should be performed prior to any work
on the benzene plume, and (2) that only after such work is completed can a remedy for the
benzene plume be “finalized.” (We note that EPA disagreed with these points.) These
earlier comments would suggest that the commenter agrees that there is a profound
interrelation among the various plumes and that action on the benzene plume (or, the
“independent, Del-Amo action” referred to by the commenter) will be delayed for
technical purposes independent of the nature of the ROD. Yet in this comment the
commenter says a dual-site ROD would somehow prevent progress on “independent”
design aspects.



As EPA has stated and explained earlier in this ROD, EPA believes that remedy selection
is not separable and that the technical evaluations leading to it must be performed in a
unified vehicle. While it was appropriate for the JGWFS to evaluate the interrelationships
among separate actions for each of three plumes, the remedial design will address all
requirements of this ROD as a unified whole. The dual-site ROD does not prevent
progress on any aspect of this remedial design; in fact, it enhances and simplifies the
requirements that must be met by the design.
The dual-site approach is not inconsistent with the NCP. The dual-site groundwater
remedial action selected by this ROD is, in fact, an operable unit of the type described at
40 C.F.R. 300.430(a)(2)(A). Moreover, within the context of the unified remedial design,
EPA may create phases to the remedial design and action, if appropriate to expedite the
remedial action. The commenter does not identify the activities that it believes are
“independent” and therefore might be subject to being expedited. However, to the extent
that they may exist, there is no reason that a dual-site ROD would prevent the commenter
from negotiating an agreement with EPA for their completion. A wide range of
enforcement and settlement options for implementing the remedial action are available
regardless of whether a dual-site ROD is employed. The dual-site ROD does not place
restrictions on these options and will not prevent consistency with the NCP provision cited
by the commenter.



The commenter states that optimization modeling shows that the chlorobenzene remedy
can be conducted without impact to the benzene plume and that hydraulic separation can
be maintained between the benzene and chlorobenzene plume. The commenter also states
that it is unlikely that contaminant migration between the sites will interfere with
remediation goals. We disagree that “optimization modeling” has been performed
adequately to draw these conclusions. The JGWFS model cannot be stretched to the
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extreme that the commenter has used it. EPA agrees and this ROD determines that it
should be possible to design a remedial action that limits adverse impacts among the
plumes, but this is true only if the design accounts for both the benzene and chlorobenzene
plumes in a unified manner. EPA disagrees that modeling or any other analysis has shown
that the two plumes mentioned are naturally independent such that designs for each plume
can proceed without regard for the other. Any design analysis, whether now or in the
future, would have to consider all three plumes and have available the benefits of all
previous joint analysis already performed. “Contaminant migration between the sites will
be unlikely to interfere with remediation goals” only if the remedial action is designed as a
hole. EPA agrees that it is possible that construction and maintenance, and possibly some
limited aspects of design, may be completed in a separate manner, as determined by EPA
during those phases.



In actuality, employing a separate (single-site) ROD approach would introduce far more
delay and technical and administrative hardship than does the joint (dual-site) ROD.
Significant portions of two single-site RODs for groundwater would be redundant. EPA
would have to ensure that all aspects of the two RODs were consistent with one another.
The same issues of plume interactions and mutual implications of remedial actions would
have to be addressed each of two RODs, even though such issues are, at their core,
resolved by a single technical analysis. Having proceeded to the present point under a
dual-site approach, the remedy can be selected immediately, whereas creating two
consistent separate RODs would require a great deal of time. There would be no
administrative or technical benefit to creating two RODs, and EPA is unable to identify
the “disadvantages of a single ROD” referred to by the commenter in the last paragraph
of the comment.
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5. Responses to Written Comments
Received From PACAAR, Inc.



Preface by EPA:
In this section, EPA summarizes its responses to written comments provided by PACAAR. Inc. PACCAR, Inc.
(PACCAR) reports that it is associated with the property located at 120 West 196th Street immediately
adjacent to the former Del Amo plant property. The comments refer to the firm Hart Crowser, which served as
PACCAR’s consultant for the comments.



Where appropriate, responses are given both within the body of a comment as an issue arises, as well as at the
end of an overall comment. The commenter’s text is shown in normal text. The summary of EPA’s response is
given in bold and back-shaded text.



For ease of reference, the original comments have been numbered, with the exceptions of Sections 5 and 6.
Sections 5 and 6 of PACCAR’s comments present information and data summaries regarding liability
allocation with respect to potential source(s) of TCE and other chlorinated solvents. EPA notes that liability
allocation is not part of and therefore is irrelevant to the remedy selection. For brevity, the original text in
these two sections is not repeated in the response summary. The text of comments which require a response
from EPA are otherwise incorporated verbatim.



The EPA responses are in the same order as the original comments on the following sections listed below:
Section 2 - Groundwater Flow Model
Section 3 - Contaminant Transport Model
Section 4 - Proposed Remedial Approach
Section 5 - Potential Chlorinated Solvents Source Areas
Section 6 - Extent of TCE Groundwater Contamination
Section 7 - Conclusions



2.0  Groundwater Flow Model



This section presents Hart Crowser’s comments on the MODFLOW model developed for the
Joint Groundwater Feasibility Study (JGWFS). We conclude that the JGWFS groundwater flow
model is inadequately calibrated, primarily because of the assumption of steady-state
groundwater flow conditions and the decision to perform only a steady-state calibration.
Accurate model calibration is critical for this site because the modeling data are being used to
assess the potential effectiveness of very expensive and prolonged remediation methods which
have a distinct potential for spreading chemical constituents into previously uncontaminated
areas, including the Gage Aquifer. Specific issues are discussed below.
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N365 EPA Response:



EPA disagrees that the model is inadequately calibrated for the purposes for which the
model has been used. The commenter is correct that model flow calibration can be
essential to interpreting modeling results. However, the adequacy of model calibration
cannot be evaluated without an understanding of the applications for which the model was
developed. No model can be used for all purposes; all models have limitations. A model is
not “inadequate” as long as uses of the model are not made which lie outside its
acknowledge limitations.



In this case, EPA recognized the limitations of the model for evaluating the “potential for
spreading chemical constituents into ... the Gage Aquifer,” and did not use the model to
evaluate remedial alternatives with respect to the potential for mobilizing contaminants
into the Gage Aquifer. Instead, EPA developed criteria for all remedial alternatives that
require the minimization of adverse effects of these alternatives on other contaminants,
including potential spreading of contaminants into the Gage Aquifer. The optimization of
remedial alternatives to achieve these criteria will be performed at the remedial design
stage, and will likely require additional, more detailed modeling. The use of the existing
numerical model of the Joint Site was limited to the comparative evaluation of the
conceptual scenarios to (1) contain and clean (reduce the volume of ) the chlorobenzene
plume; and (2) contain the benzene plume. In fact, the JGWFS did not solely rely on the
model in the evaluation of the benzene plume containment (e.g., the evaluation of the
effectiveness of biodegradation to prevent the vertical migration of benzene into the Gage
Aquifer). Specifically, the hybrid containment of the benzene plume in the MBFC Sand
was proposed by EPA even though the model predicted that the benzene plume could be
contained vertically in the MBFC Sand by only intrinsic biodegradation.



With respect to flow calibration, very reasonable root-mean-square head differences were
achieved between observed and simulated conditions in every hydrostratigraphic unit
simulated, while keeping hydraulic parameters constrained within reasonable site-specific
ranges. This is an indicator of good flow calibration. Contrary to the comment, the use of
steady-state assumptions in this case is appropriate given the intended and actual uses of
the model (see responses to later comments).



The model used in the JGWFS was highly adequate and fully appropriate when used
within its limitations. The model was only one tool used by EPA in the remedy selection
process; EPA accounted for the limitations of the model and did not use the model outside
the confines of its limitations. More specifically, the degree to which the current model is
calibrated is considered sufficient for the use of the model in the JGWFS.
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2-1 Non Steady-State Groundwater Flow System. There are two issues related to the
assumption of steady-state flow:



a) Water levels in the water-bearing zones beneath the site have risen approximately 25 feet
since 1965. Data collected by Dames & Moore indicate that water levels rose 2 feet between 1993
and 1996. By definition, this is not steady-state.



N366 EPA Response:



As stated in the JGWFS, a rising trend in the groundwater elevations appears to be
uniform and similar in all the units of the Belfflower Aquitard and the Gage Aquifer.
Therefore, the horizontal and vertical components of hydraulic gradient in these units do
not change significantly with respect to time. In addition, the model of the Joint Site is
used for the comparative evaluation of remedial scenarios that primarily rely on hydraulic
stressing (i.e., pumping and injection) of the aquifers for containment and contaminant
removal purposes. The effects of these hydraulic stresses will likely exceed any potential in
natural gradients that could be caused by rising water levels. Therefore, the ability of the
model to predict future changes in natural gradients is not of great importance. Based on
the aquifer test data at the Joint Site, the drawdowns and mounding in the remedial
extraction and injection wells, respectively, are expected to stabilize in a short period of
time (i.e., days to weeks), relative to the duration of the overall remedy implementation
(i.e., on the order of 100 years). Therefore, the assumption of steady-state flow is
considered appropriate for the simulation of remedial scenarios in the JGWFS.



(b) The modelers note that horizontal groundwater gradients and flow directions have
remained roughly constant during the period of the RI. It does not appear that any attempt was
made to assess whether different flow directions prevailed during historic operations of the Del
Amo and Montrose facilities.



N367 EPA Response:



Only limited site-specific water level data are available for the time of operations of the Del
Amo and Montrose facilities. It is possible that highly localized pumping from industrial
that might have been located on the former Montrose and Del Amo facilities historically
may have had some effect on local flow directions, although these wells have not been
identified. The historic changes in water levels due to historical recharge is not expected to
be significant because the West Coast Basin is overlain by the low-permeability
fine-grained Bellflower Aquitard, and seasonal changes in the amount or recharge do not
significantly affect groundwater levels.



Thus, the accuracy of the contaminant transport model calibration is questionable if different
groundwater flow directions and gradients prevailed historically, and vertical water levels are
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changing.



N EPA Response:



EPA is well-aware that the accuracy of the transport calibration is affected by the
numerous uncertainties including the historic groundwater flow directions.  This is why
the transport calibration is referred to as a “quasi-calibration” in the JGWFS. However,
the uncertainties associated with the transport calibration do not significantly effect the
comparative analyses of conceptual alternatives performed in the JGWFS because these
uncertainties equally affected all remedial alternatives. Additionally, the quasi-calibration
of the transport portion of the model (i.e., an attempt to reproduce containment
distributions from the known sources) actually helped to assess the historic flow
conditions. A relatively good match between the observed and simulated contaminant
distributions achieved by the quasi-calibration of solute transport throughout most of the
modeling domain provides some indication that the historic flowfield reproduced by the
model is reasonable. As stated in the response to the comment above, EPA dose not claim
that the degree of transport calibration allows for any use of the model, only that it is
sufficient for the purposes to which the model has been used.



2.2 Non-Unique Calibration. The groundwater flow model was calibrated to assumed
steady-state flow conditions. In a steady-state model, there are an infinite number of combinations
of hydraulic conductivity values that will yield the same head distribution. This means that errors
in estimated hydraulic conductivity values cannot easily be detected, resulting in erroneous
estimates of groundwater flow rates and subsequent contaminant migration velocities.



N369 EPA Response:



The non-uniqueness of solutions to the equations of groundwater flow is typically more
significant when solving “inverse” problems (i.e., determination of the hydraulic
parameters given a particular flowfield). In the case of the Joint Site, however, values of
hydraulic conductivity for the units of concern were thoroughly assessed by numerous
aquifer tests and laboratory analyses (JGWFS, Appendix B, Section 2.5, May 18, 1998).
Therefore, a number of solutions for the calibration of the model for groundwater flow
was limited by the small range of hydraulic conductivity values obtained in the field.
Because of a reasonably good agreement between the observed and simulated flowfield
that was achieved during calibration using the hydraulic conductivity values estimated in
the field, the model is considered adequate for estimating contaminant migration
velocities.



The model must be calibrated to transient conditions, e.g., time-drawdown data from one of the
aquifer tests conducted at the site or sequential water level data from operation of the
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groundwater extraction system at the Mobil Refinery southwest of the site. A transient calibration
will improve confidence in hydraulic conductivity estimates. Transient calibration also provides
data regarding aquifer storativity which is needed to assess effects of water level rise and
drawdown.



N 370 EPA Response:



As discussed in response to Comment 2-1, a steady-state numerical model is sufficient for
simulating remedial alternatives, given conditions at the Joint Site. The simulation of
transient conditions does not add any value to the model with respect to the “in hydraulic
conductivity estimates,” because the existing model is based on the reasonably accurate
estimates of these parameters from the aquifer tests. The storativity of the aquifers
beneath the site is not critical parameter for the simulation of the remedial alternatives
because drawdowns and mounding in the vicinity of the remedial extraction and injection
wells, respectively, will likely stabilize in a short period of time, relative to the duration of
the overall remedy. Storatively, while useful to assess a short-term transient drawdown (or
mounding), is not necessary in the calculations of the stablized drawdown (or mounding).
Again, the model is being used as one tool among many for a feasibility study, not the
optimization of a remedial design or action.



2-3 Vertical Groundwater Flow Poorly Calibrated. Predicting vertical groundwater flow will
become critical if groundwater is extracted from the Gage Aquifer. Artificially increasing
downward groundwater flow could induce contaminant migration from the Bellflower B and C
Sands downward into the Gage Aquifer. Because of the steady-state calibration issue discussed
above, the existing model is poorly calibrated with respect to vertical groundwater flow. Vertical
groundwater flow rates can only be assessed by pumping one unit and monitoring the response to
pumping in adjacent hydrogeologic units. We recommend that the model be calibrated to
time-drawdown data from one of the aquifer tests conducted at the site to improve the vertical
groundwater flow calibration.



N371 EPA Response:



EPA disagrees that the groundwater model is poorly calibrated for the uses that have been
made of the model. Because drawdown/mounding caused by the pumping/injection wells
will likely stabilize in a relatively short time frame, reasonable estimates of vertical flow
can be and have been generated by the steady-state model, given the accurate estimates of
vertical hydraulic conductivity performed in the field using the ratio method by Newman
and Witherspoon (1972). For this reason, the vertical flow simulated with the existing
model is considered reasonable for most of the site, with the exception of a few areas that
are identified and discussed in the JGWFS.



EPA agrees that the model is limited in its ability to simulate the vertical migration of
contaminants into the Gage Aquifer. These limitations, however, are not caused by the
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steady-state nature of the model, but by the uncertainties associated with the sources of
contaminants in the MBFC Sand and likely contaminant migration pathways in the Lower
Bellflower Aquitard (LBF) which cannot be simulated. For these reasons, EPA does not
rely on model simulations for evaluating the potential for vertical migration of
contaminants into the Gage Aquifer. Instead, EPA proposes the performance-based
hydraulic containment of contaminants in the MBFC Sand to prevent contaminants from
migrating into the Gage Aquifer. The commenter should understand that all components
of the remedial system will still be subject to optimization during the remedial design phase
of the project; the remedial action has not been designed. The model was sufficient for the
purposes of evaluating and comparing the long-term performance and feasibility of
alternatives, however.



2-4 Adequacy of Site Pumping Tests. As a result of time constraints, we were not able to assess
the adequacy of existing site pumping test data for use in transient model calibration. In particular,
we were not able to determine whether there were sufficient observations to assess response to
pumping in different water-bearing zones. These data should be reviewed and additional aquifer
tests conducted as needed to address data gaps.



N EPA Response:



See response to Comments 2-1 through 2-3. The procedures used by the modelers for the
aquifer tests were appropriate for collecting reliable data on the hydraulic conductivity
and were approved by EPA. Only a few pump tests performed by Montrose Chemical
Corporation used observation wells (i.e., in most tests, drawdowns were measured only in
a pumping well), because of the small radius of influence that could be achieved in the low-
permeable sediments of the Bellflower Aquitard. Most of these tests, therefore, did not
allow for the estimation of storativity. However, as discussed in response to Comment 2-2,
the storativity of the aquifer is not considered in the calculations of the steady-state flow,
which is sufficient for the purposes of the JGWFS. Additional aquifer testing could be
conducted at the remedial design stage, if needed, based on the requirements of the design.



3.0 Contaminant Transport Model



In this section Hart Crowser presents comments on the contaminant transport model developed to
support remedial alternative evaluation for the JGWFS. We conclude that the contaminant
transport model is inadequately calibrated to support critical evaluation of the proposed remedial
alternatives and cannot provide a defensible estimate of the duration of cleanup.



N373 EPA Response:



EPA disagrees with the conclusion that “the transport model is inadequately calibrated to
support critical evaluation of the proposed remedial alternatives.” This comment does not
consider the purpose of the modeling (See Responses to Comment 2). For example, the











Record of Decision III: Response Summary
Dual Site Groundwater Operable Unit Page R5-7



Montrose Chemical and Del Amo Superfund Sites March 1999



model was never intended to “provide a defensible estimate of the duration of cleanup.”
Instead, the JGWFS considered only the relative rates of approaching to clean up for
different scenarios, which were evaluated using the values of pore-volume flushing rates
(Section 5 and Appendix B of the JGWFS, May 18,1998). In fact, few long-term models, if
any, are capable of providing reliable estimates of clean-up times because of numerous
uncertainties associated with transport parameters and the general difficulty in determining
potential spatial and temporal changes in these parameters given the existing technology
(although, we admit, many model users inappropriately take such modeling estimates as if
they were reliable, anyway).



Few models can be calibrated with a high degree of certainty with respect to contaminant
transport. While a reasonable and approximate ("quasi-") transport calibration should be
(and was, in this case) performed in a modeling effort, it is unusual that a modeler can claim
that highly accurate vertical transport calibration has been obtained for large, complex, and
deep aquifer systems because the degree of uncertainty associated with contaminant source
terms and release patterns/timing is typically substantial. This model is no exception. The
transport calibration is suitable for certain purposes, and not for others. While EPA fully
recognizes the limitations of the transport calibration, the accuracy of this calibration is
considered to be sufficient for the uses made of the model (i.e., for the relative comparison of
remedial alternatives) given the complexity of geologic and environmental conditions at the
Joint Site.



3-1 Porosity Variation.  A uniform value of 30% was selected for porosity for all layers of the
model. In reality, porosity varies with the texture and depositional environment in which the soils
were deposited indicating that porosity should vary from unit to unit and possibly from location to
location. Although the geotechnical testing data indicate that porosity values greater that [sic]
30% may occur at the site, the effective porosity (pore space capable of transmitting fluid) is likely
to be as much as an order of magnitude lower. Lower values for effective porosity increase
average groundwater flow velocities for transport. Thus, in our judgment the choosen [sic]
porosity of 30% is too high. Selection of an erroneously high value for porosity could be the
primary factor in the modelers' reported difficulty in calibrating the model to the
chlorobenzene plume migration distance. These data should be reviewed and field tests such as
groundwater tracer studies should be performed as needed to assess effective porosity.



N374 EPA Response:



The selected porosity value of 30 percent is not “erroneously high” when the site-specific
data are carefully considered. As described in Appendix B of the JGWFS, the measured
porosity in the soil samples from the Del Amo Site ranged front 36.5 percent to 41.8 percent.
Physical tests conducted as part of the MW-20 pilot program showed that effective porosity
ranged from 24.1 percent to 50.4 percent. Samples collected at the former Montrose
Property indicated that the values of total porosity ranged from 33.7 percent in
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the Lynwood Aquifer to 52.1 percent in the Middle Bellflower Muds (MBFM). Therefore,
the use of an average value of 30 percent is considered reasonable.



In addition, even if the values of effective porosity are overestimated for some areas of the
Joint Site, the effect of this overestimate on the relative comparison of remedial scenarios
would be minimal for the following reasons:



1. The overestimate of effective porosity likely would have an equal effect on all the
remedial scenarios.



2. All remedial scenarios (other than no-action) included containment of the
chlorobenzene plume. Consequently, the rate of uncontained chlorobenzene
migration, which could be affected by the potential overestimation of porosity, is not
of great importance in the evaluation of the remedial scenarios.



We agree that chlorobenzene migration under the no-action alternative could be
greater than predicted if true porosity were, in fact, higher. However, the movement
of the chlorobenzene plume under no-action was deemed unacceptable; hence, a
greater estimate for porosity would not have an appreciable impact on the outcome of
the evaluation of remedial alternatives.



3. In the case of the benzene plume, intrinsic biodegradation is the predominating
parameter that controls the rate of benzene migration. Therefore, any potential
overestimation of effective porosity is not expected to have a significant effect on the
benzene migration.



3-2 Incorrect Treatment of NAPL Dissolution. The model overestimates NAPL dissolution by
using a constant concentration boundary in areas of the site where NAPL is suspected. This
assumption by the modelers implies that regardless of the groundwater flow rate, the
concentration of constituents dissolving from the NAPL phase remains fixed. Numerous EPA
studies and remedial investigations have indicated that this is not the case. At low groundwater
flow rates, the dissolved concentration may approach the aqueous solubility of the constituent. At
higher groundwater flow rates (i.e., as would occur for progressively more aggressive
groundwater extraction scenarios) lower dissolved concentrations will be observed because the
rate of diffusion from trapped NAPL phases into groundwater is limited. This is a conservative
assumption for risk assessment related to the no action alternative. It is not conservative for
remedial design because it overestimates the effectiveness of pump & treat remediation by
overestimating the rate at which NAPL dissolves in response to pumping. The EPA should use a
transport model designed to simulate rate-limited NAPL dissolution such as MOTRANS or
T2VOC.
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N375 EPA Response:



The commenter fails to observe that all remedial alternatives, other than no action,
hydraulically isolate a region surrounding the NAPL which remains contained indefinitely.
The effectiveness of the reduction of the chlorobenzene plume is evaluated based on the
percent reduction in mass and volume of the portion of the chlorobenzene plume that is
isolated from (i.e. outside) the containment zone (Section 5 of the JGWFS, May 18, 1998).
With the NAPL isolated hydraulically, NAPL dissolution is no longer able to feed the larger
dissolved plume with contaminant mass. The evaluation of remedial scenarios for the
benzene plume focused only on containment, not reduction, of the plume because the entire
plume fell within the containment zone. Therefore, the rate of NAPL dissolution does not
affect the evaluation of alternatives in any way.



The statement that “a constant concentration boundary” for NAPL “overestimates the
effectiveness of pump and treat remediation” is therefore incorrect. In addition, the existing
model was not used for the remedial design, which was apparently misunderstood by the
commenter based on the statement that the constant concentration boundary “is not
conservative for remedial design.” The modeling was used exclusively for the feasibility
study-level comparative evaluation of the remedial alternatives. Additional, more detailed
modeling may be conducted at the remedial design stage, if necessary. The assumption of the
constant concentration source boundary is reasonable for the comparative evaluation of
remedial alternatives.



The JGWFS did not make estimates of the time required for the NAPL to entirely dissolve
inside the containment zone. While the rate of NAPL dissolution will strongly influence that
time period, the JGWFS appropriately considers the time to be indefinite and it has little
implication for the purposes of remedial selection in this case. This remedial action imposes
indefinite hydraulic containment of NAPL and dissolved phase cleanup, and can be designed
regardless of the rate the NAPL dissolves.



3-3 Incomplete NAPL Characterization. As noted in the JGWFS, existing data to characterize
the locations and mass of material present in suspected NAPL are incomplete. It is not clear how
EPA will achieve closure on this site unless NAPL areas are delineated. EPA should collect
additional data as needed to confirm areal extent of suspected NAPL areas.



N376 EPA Response:



The scope of this remedial action addresses hydraulic isolation of NAPL and dissolved phase
cleanup. Known and suspected locations of NAPL are considered in the JGWFS and the
selection of this groundwater remedial action. The existing data on NAPL are sufficient for
assessing the remedial alternatives and evaluating the impracticability of cleaning NAPL-
contaminated areas to the MCLs. It is true that insufficient information on NAPL exists to
evaluate the potential for NAPL recovery and, as the comment states, to “achieve
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closure” on both sites. More detailed characterization of NAPL will be completed by
subsequent soil and NAPL feasibility studies that are ongoing at this time and will lead to the
selection of additional remedial actions, as necessary.



As noted in the discussion in response to Comment 3-2, “the locations and mass of material
present” as well as the rate of LNAPL dissolution do not affect the evaluation of remedial
scenarios for the benzene and chlorobenzene plumes. These factors will affect the later
studies and remedial selections just mentioned, however.



3-4 Natural Attenuation Inadequately Characterized. The final remedy for this site must rely
on natural attenuation (and/or more aggressive source removal, discussed below) or the proposed
groundwater extraction system can never be shut down. EPA should conduct site specific natural
attenuation evaluations such as those described by Istok et al (1997) to evaluate biodegradation
rates for benzene and chlorobenzene [sic] for use in the final remedy for the site and remedial
alternatives evaluation. The references cited do not consider recent developments in the study of
TCE biodegradation which indicate increased degradation rates are possible in the presence of
benzene and petroleum hydrocarbons. More recent literature such as the Symposium on Natural
Attenuation of Chlorinated Organics in Ground Water (EPA, 1996) need to be consulted for
estimates of biodegradation rates for TCE and chlorinated organics in multiconstituent
groundwater plumes.



N377 EPA Response:



The remedial action cannot rely on monitored natural attenuation (i.e., monitored intrinsic
biodegradation)1 for cleaning all groundwater to in-situ groundwater (drinking water)
standards (ISGS) given the site-specific nature of the multiple NAPL sources at the site (it is
assumed that the term “natural attenuation” used in the comment refers to intrinsic
biodegradation). As discussed in Appendix E of the JGWFS, “more aggressive source
removal” to achieve MCLs in groundwater in NAPL-contaminated areas is not technically
practicable (See Appendix E of the JGWFS; May 18, 19998). Therefore, while “the proposed
groundwater extraction system” (assuming this refers to the wellfield targeting the
chlorobenzene plume outside the containment zone) will be shut down after achieving ISGS
levels outside of the TI waiver zone, wells containing the benzene and chlorobenzene plumes
within corresponding TI waiver zones will most likely pump indefinitely. Due to the
uncertainty associated with the TCE sources, the time frame for operating the source
control well for TCE is not known at this time.



'EPA note:  Intrinsic biodegradation is a specific form of natural attenuation referred to in this ROD (See
Section 7.3 of the Decision Summary). However, the terms monitored intrinsic biodegradation and monitored natural
attenuation are consistent terms in the context of the EPA Policy, Use of Monitored Natural Attenuation at Superfund,
RCRA Corrective Action, and Underground Storage Tank Sites, OSWER Directive 9200.4-17, December 1997.
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It is noted that “contain indefinitely” is not synonymous with “contain forever” as implied
in the comment. Logically, there will come a time at which the need for containment/NAPL
isolation will be exhausted; presumably when the mass of NAPL is no longer in the ground
(due to long-term dissolution or physical recovery). If significant biodegradation of any of
the Joint Site contaminants should exist that could not be estimated reliably or accounted
for in the remedy selection, this will affect the actual time that containment pumping will
have to remain in place. Such distinctions, however, will come into play during the course of
the remedial action, and not at the point of remedy selection.



As EPA discussed in this ROD regarding the potential for intrinsic biodegradation of
chlorobenzene, in remedy selection processes the key issue is not whether intrinsic
biodegradation exists, but whether it can be relied upon as a remedial mechanism. If it
cannot, then even if it is occurring to some degree, it will serve to promote the effectiveness
of, but cannot obviate the need for, other remedial measures which will have to be
implemented regardless.



As stated in the JGWFS, EPA intends to collect more data on the distribution and sources
of TCE at the remedial design stage. A reasonable degree of information on intrinsic
biodegradation of TCE will be also collected at this time.



EPA will take the information sources cited by the commenter under advisement for the
remdial design phase. EPA was aware of the recently reported potential for TCE to
biodegrade more quickly in the presence of other hydrocarbons. The remedy selected by
this ROD addresses the TCE plume in a performance-based manner (i.e., it must stay
contained within the TI waiver zone). Therefore, if intrinsic biodegradation of TCE is
enhanced by the coincident degradation of benzene, the TCE may stay within the TI waiver
zone and no contingent actions will be necessary. If it does not, then contingent actions will
be necessary. The actions selected for TCE in this ROD are consistent with whatever
degree of intrinsic biodegradation of TCE may be occurring.



3-5 Biodegradation Over Simplified. The EPA modelers specified a single degradation rate for
each constituent modeled. In reality, geochemical conditions vary greatly across the site with
strong anaerobic conditions likely in the interior of the benzene and chlorobenzene plumes and
aerobic conditions likely on the fringes of those plumes. Because aerobic degradation rates are
likely to be an order of magnitude or more greater than anaerobic degradation rates for benzene,
the single value selected is likely to be a poor compromise. The situation is reversed for TCE
which is unlikely to degrade in the aerobic conditions outside the benzene and chlorobenzene
plumes but may experience substantial degradation inside those plumes. The reducing conditions
combined with a substantial carbon source (benzene) support mineralization of TCE by
cometabolic degradation. The modelers should use spatially varying degradation rates to account
for varying geochemical conditions in the water-bearing zones underlying the site.
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N378 EPA Response:



The statement in the comment that “the EPA modelers specified a single degradation rate
for each constituent modeled” is incorrect. Spatially variable biodegradation rates (half-life
values) were assigned to benzene based on the calibration of the benzene transport. The
benzene half-life used in the model ranged from 100 to 9,000 days as shown on Figures B-
2.6a through B-2.6d, Appendix B of the JGWFS. Due to reasons listed in Section 2.7.4 of
Appendix B of the JGWFS, intrinsic biodegradation of chlorobenzene was assigned to zero.



One conceptual simulation was performed for the TCE no-action scenario. For this limited
simulation, which did not affect the evaluation of remedial alternatives, a literature value for
half-life of TCE was used in the model. The data on the TCE distribution and sources,
however, are not sufficient for any meaningful evaluation of the site-specific TCE
biodegradation rates. The TCE scenario, which is proposed in the JGWFS, is
performance-based, and does not preclude any further optimization after more information
is collected at the remedial design stage, including Information on the TCE biodegradation.



3-6 Possible Incorrect Treatment of Dispersion.  In the introduction to Appendix B the authors
noted that the upstream finite difference solver preserves mass balance and minimizes numerical
dispersion. MT3D's finite difference solver does minimize mass balance error, but it is notorious
for having numerical dispersion problems with sharp contamination fronts (such as occur here).
The text doesn't say which solver the authors used but if they used the finite difference solver, the
model wouldn't be sensitive to small values of dispersion coefficient. The modelers reportedly
used a dispersion value of 1 ft but noted that the model was insensitive to this parameter. A larger
dispersion coefficient would tend to disperse contaminants (e.g., chlorobenzene farther
downgradient than predicted by advective flow alone). Most authors note that dispersion seems to
be scale dependent. Based on the EPRI report (Waldrop, 1985), a dispersion value on the order of
30 to 50 feet may be more appropriate. EPA should review which solver was used for the
transport modeling and whether a larger value for dispersion coefficient may be appropriate.



N379 EPA Response:



The solute transport simulations were performed using the MT3D finite-difference solver.
EPA concurs that, while the simulated values of dispersivity are based on the best match
between the observed and simulated concentrations achieved during transport calibration
benzene as well as chlorobenzene, the potential underestimation of this parameter, especially
in the case of chlorobenzene, is possible. However, the uncertainty associated with the
parameter of dispersivity is not of a great concern because it would have an equal effect on
all the remedial scenarios. Alternative performance is compared on a relative, not solute,
basis.



In addition, the assumption of the relatively low dispersion for the calibration of the benzene
transport model is the conservative approach. The higher value of dispersion would have
resulted in the larger benzene historic migration during calibration. Therefore, the smaller
values of benzene half-life would have had to be used to offset the effect of
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larger dispersion, and to match the simulated results with the observed limited migration of
the benzene plume. The use of the smaller half-life for benzene is not conservative, however,
for simulating the future conditions (i.e., for “forward” simulations), because it could
potentially result in the underestimation of the benzene migration.



4.0  Proposed Remediation



The groundwater remediation alternatives discussed in the JGWFS rely on groundwater extraction
to slowly remove organic constituents from the vicinity of suspected NAPL areas. Because the
transport models use a constant concentration term to represent NAPL dissolution, they cannot be
used to represent NAPL removal or estimate the duration of cleanup. Because the transport
models oversimplify and use nonsite-specific data to represent biodegradation processes, they
cannot be used to assess natural attenuation. As a result, the groundwater flow/contaminant
transport modeling described in the JGWFS can only be used to qualitatively assess plume
containment and the relative effectiveness of different groundwater extraction schemes in
cleaning up groundwater outside of the suspected NAPL areas. Aggressive destruction/removal of
NAPL combined with carefully documented and/or enhanced natural attenuation are crucial to
developing a realistic closure plan for the JGW site. EPA should aggressively pursue evaluation of
these approaches.



Specific comments on the remedial alternative evaluation are presented below.



N380 EPA Response:



EPA concurs that the model can only be used “to qualitatively assess plume containment and
the relative effectiveness of different groundwater extraction schemes in cleaning up
groundwater outside of the suspected NAPL areas.” As discussed in response to Comment 3,
the model was never intended to “represent NAPL removal or estimate the duration of
cleanup.” Again, it is noted that the scope of this remedial action is hydraulic isolation of
NAPL and dissolved phase cleanup outside the containment zone. The rate of NAPL
dissolution does not influence the alternatives framed under this approach. EPA is in fact
aggressively pursuing the evaluation of alternatives for NAPL recovery and this will be the
subject of a second phase of remedy selection related to groundwater.



If the term “realistic closure plan” refers to the selection of this groundwater remedial
action, the statement that “aggressive destruction/removal of NAPL” is critical for
developing of this remedy is incorrect. The remedy for groundwater can be developed
assuming that the NAPL sources will be contained, and the subsequent soil and NAPL
feasibility study and remedy selection processes will determine whether and to what extent
the NAPL sources could be recovered (removed). As discussed in Appendix E of the JGWFS,
the existing data on NAPL are sufficient, however, for recognizing the technical
impracticability of cleaning these sources to ISGS levels (e.g. MCLs). Therefore, the TI
waiver for LNAPL and DNAPL sources was proposed by EPA for this remedial action.
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EPA concurs  with the commenter's statement that groundwater models cannot be used to
assess natural attenuation 2 (i.e. intrinsic biodegradation) in the absence of other factors
such as geochemical evidence, monitoring data, etc. The data on the biodegradation of the
benzene plume are sufficient, however, to consider the intrinsic biodegradation of benzene
for the containment-only purposes in the remedy selection. The commenter will note that the
Del Amo Groundwater RI Report and the JGWFS considered multiple lines of evidence,
including those cited by the commenter, before concluding that monitored natural
attenutation (i.e. monitored intrinsic biodegradation) of benzene could be relied upon as a
remedial mechanism for the benzene plume. EPA did not merely use the model for this
purpose.



4-1 Inconsistent Reliance on Mass Transfer Mechanisms. Section 4 of the JGWFS presents
inconsistent reliance on contaminant mass transfer mechanisms. Specifically, aggressive NAPL
destruction/removal technologies such as in situ oxidation are ruled out in Table 4-5 because
“mass transfer limitations of heterogeneous aquifer prevent distribution of oxidizing agents to
contaminated zones”. The retained remedial technology, groundwater extraction and treatment is
implicitly a mass transfer limited process particularly in heterogeneous aquifers.



N381 EPA Response:



Under extraction conditions, mass transfer is toward extraction wells, hence containing
contaminants and effecting their ultimate removal. Under in-situ oxidation conditions, mass
transfer of oxidant toward contaminant is significantly more difficult to effect with hydraulic
injection mechanisms than mass transfer of contaminant toward an extraction well.
Additionally, once an oxidant is consumed or otherwise lost, the contaminant mass may still
exist and continue to affect groundwater. Other limitations of in-situ oxidation at the Joint
Site are explained in Section 4.3.1.3 of the JGWFS. These limitations suggest that in-situ
oxidation is not likely to be particularly effective at the Joint Site.



4-2. New Remedial Technologies Ignored. As noted above, the JGWFS ruled out aggressive
NAPL destruction/removal technologies such as in situ oxidation. Without considering new in
situ oxidation technology developments (e.g., see Levin et al, 1997), groundwater recirculation
and treatment wells (Schrauf et al, 1994), and sparging/soil vapor extraction.



2EPA note:  Intrinsic biodegradation is a specific form of natural attenuation referred to in this ROD (See
Section 7.3 of the Decision Summary). However, the terms monitored intrinsic biodegradation and monitored natural
attenuation are consistent terms in the context of the EPA Policy, Use of Monitored Natural Attenuatation at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites, OSWER Directive 9200.4-17, December
1997.
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N382 EPA Response:



Once again, the commenter falls to observe that NAPL recovery/destruction is not within the
scope of this remedial action. NAPL is being hydraulically contained and dissolved-phase
contamination outside the containment zone is being cleaned up.



If the commenter intended that EPA evaluate the technologies mentioned for dissolved phase
cleanup of the entire contaminant distribution, then EPA did consider these technologies and
they were appropriately rejected for this purpose. Groundwater recirculation and treatment
wells are referred to as “vacuum-vaporizing wells” in the text of the JGWFS. As discussed in
the JGWFS, groundwater recirculation and treatment (i.e., vacuum-vaporizing wells) is not
expected to be effective due to the significant extent of groundwater contamination (covering
several square miles and occurring to a depth of up to 400 feet bgs and across several
aquitards). The significant vertical extent of contamination in conjunction with the presence
of the low-permeable units (i.e., aquitards) would  prevent in-situ recirculation of injected
groundwater, which is an essential aspect for the performance of this technology. The costs
of employing the technology over so large an area would be prohibitive.



EPA is open to considering such technologies with respect to NAPL, recovery at the sources,
to be evaluated in the second phase remedy selection processes.



4-3 Failure to Evaluate Potential Mobilization of Onsite/Offsite Plumes. Aggressive groundwater
extraction could mobilize groundwater contamination identified at other sites north and west of
the JGW site such as those identified at the Douglas facility. EPA should evaluate potential effects
on other groundwater contamination sites in the vicinity, possibly with assistance from the
RWQCB to identify sites.



N383 EPA Response:



The potential effects of the remedial alternatives on other existing groundwater
contamination have been taken into consideration by the JGWFS. For this very reason, the
development criteria for the remedial alternatives require the minimization of the potential
adverse effects of remedial actions on other contaminants. Injection of treated water back
into the aquifer in conjunction with the containment of the benzene plume in the MBFC
Sand, and source control actions for TCE, are aimed to achieve compliance with these
criteria. Additional remedy optimization will be performed at the remedial design stage, if
needed, upon the collection of the additional data on contaminant distribution and sources
within the radius of influence of remedial wellfields at the Joint Site. EPA concurs with the
commenter that coordination with the RWQCB is essential and that attention to possible
interferences from the sources mentioned (including McDonnel Douglas) should be paid
during the remedial design and action. Should interference occur, EPA has authorities which
it can, at its discretion, use to mitigate the interference.
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4-4 Failure to Acknowledge Potential Operational Issues. The JGWFS noted the potential for
groundwater extraction to cause undesirable migration of the contaminant plumes but did not
discuss potential operational issues as a consequence of operating multiple pumping and injection
wells in multiple aquifers. Balancing groundwater extraction and injection is likely to be more
difficult than indicated by the numerical model. Treatment of contaminated groundwater may alter
groundwater chemistry sufficiently to cause precipitation or fouling problems in the reinjection
wells. EPA should identify and discuss options for addressing potential operational issues. A
treatability study or examination of operational issues at similar facilities, e.g., the treatment
system at the Mobil refinery southwest of the site may be appropriate.



N384 EPA Response:



Operational issues were evaluated in the JGWFS with respect to the implementability and
cost criteria. The JGWFS acknowledged that fouling of injection wells could cause
operational problems, which would affect the cost and implementability of injection. As
discussed in Sections 6,7, and 8 of the JGWFS, ancillary technologies would be evaluated
and applied for the expressed purpose of reducing the potential for fouling of injection wells.
Testing of such ancillary technologies, including determining optimal concentrations of
polyphosphate to prevent fouling, will be conducted during the remedial design stage. EPA
agrees that balancing hydraulic extraction and injection, and maintaining injection rate,
present challenges in remedial design and action which are not reflected by the model.
Again, the model was not the only tool used by EPA in performing the JGWFS. Despite the
challenges noted, EPA believes the remedial action is feasible. The commenter is referred
back to the JGWFS for more information on these topics.



The commenter's suggestion to review the operational issues at the Mobil refinery is well
taken and will be considered in the remedial design phase. Treatability studies, as necessary,
can be performed during the remedial design phase.



4-5 Failure to Evaluate Effect of Water Level Rise. There is no discussion of how rising water
levels may affect operation of the proposed groundwater extraction and injection system. Rising
water levels will increase the transmissivity of the water table zone in direct proportion to the
increase. Increasing transmissivity will lead to reduced effectiveness of groundwater containment
systems or a need to increase groundwater extraction rates. A rising water table could also
mobilize contaminants currently bound in soil above the water table.



N385 EPA Response:



The potential effects of future water level rises are expected to be minimal, compared to
stresses imposed to the natural flowfield by the extraction and injection wells. However,
these effects will be further evaluated during the remedial design phase, if deemed necessary.
The goal of a feasibility study, as the name implies, is to assess feasibility and
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not to perform a design. The proposed remedial alternatives are conceptual with respect to
the number of wells, pumping rates, and locations, and could change upon the full
consideration of the remedial design issues.



4-6 No Evaluation of Duration of Cleanup. As noted previously, the JGWFS model cannot be
used to evaluate the duration of cleanup. EPA should implement aggressive source removal
technologies and perform monitoring and analysis as needed to develop an estimate of the
cleanup duration. EPA should also have a plan in place for procedures if TI wavers are approved
for NAPL areas at the site.



N386 EPA Response:



Again, the groundwater remedial action is being evaluated and selected in two phases. The
present phase does not evaluate NAPL recovery/removal; it addresses hydraulic isolation of
NAPL and dissolved phase cleanup. As such, source removal (NAPL recovery) technologies
are not pertinent to the present effort. The TI waiver referred to by the commenter is, in
fact, approved with the selection of this remedial action. The requirements, contingencies for
transgressions of containment, etc. are all evaluated and incorporated in this remedial
action.



In the case of the Joint Site and the JGWFS computer model, development of a reliable
absolute estimate of cleanup duration is not feasible and therefore not appropriate at this
time. Even increasing the model's sophistication would not erase the uncertainties inherent
in the long-term modeling of these complex systems. Also, it is unlikely that the increased
data needed to support more sophisticated assessments would be available. The model could,
of course, produce values for “total cleanup time.” However, EPA believes it is disingenuous
to represent that estimate as the cleanup time because the uncertainty associated with it is
too high. There are too many uncertainties in both existing and future conditions to make a
modeling estimate reliable over a time frame on the order of centuries.



The amount of time for all NAPL to be dissolved so that NAPL isolation is no longer
necessary is the most uncertain, and EPA has not modeled this value. The cleanup duration
for this is “indefinite.” The time to achieve reduction of the plume outside the containment
zone is likely to be on the order of a century.



5.0  Potential Chlorinated Solvents Source Areas



In this section PACCAR presents a summary of available data on TCE and other chlorinated
solvents in soil and groundwater at the following sites:



• Trico
• Del Amo, Site
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• American Polystyrene (formerly AMOCO)
• Douglas Aircraft Company
• Lawson Chemical



[Note:  the original information supplied by PACCAR is not repeated here.]



N387 EPA Response:



EPA acknowledges the need for collecting additional data on chlorinated solvents, including
distribution and sources of TCE. The additional data will be collected during the remedial
design phase before finalizing the design of the TCE remedy. The information provided by
PACCAR will be reviewed by EPA, and considered during the remedial design stage for the
development of additional data collection programs.



6.0  Extent of TCE Groundwater Contamination



[In this section, PACCAR presents the results of the review of two reports.



These two reports are the groundwater RI for Del Amo Site dated May 15, 1998, prepared by
Dames & Moore and the final groundwater feasibility study dated May 18, 1998, prepared by
CH2M HILL for EPA. The original text supplied by PACCAR is not repeated here for brevity.]



N388 EPA Response:



See response to Comment 5.0 above. The existing TCE data are considered sufficient for the
conceptual and performance-based approach to the remedial action components for TCE
presented in the JGWFS. However, this approach will be further optimized during remedial
design upon collection of additional data.



7.0  Conclusions



7.1  The following conclusions have been drawn about the proposed remedy.



The groundwater flow model used by EPA has the following deficiencies:



7. 1.1 The groundwater flow system is not steady-state. Water levels have risen 25 feet since 1965
and 21 feet between 1993 and 1996. In addition historic groundwater flow directions and
gradients are unknown; and



N389 EPA Response:



See responses to Comments 2 through 2.3.
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7.1.2 Vertical groundwater flow was poorly calibrated. The ability to predict vertical flow is
critical if groundwater is extracted from the Gage Aquifer.



N390 EPA Response:



See response to Comment 2-3.



7.2  The following conclusions have been drawn about the contaminant transport model:



7.2.1 The effective porosity values used are too high;



N391 EPA Response:



See response to Comment 3-1.



7.2.2  NAPL dissolution rates are overestimated, resulting in an overestimate of the effectiveness
of pump and treat remediation;



N392 EPA Response:



See response to Comment 3-2.



7.2.3  Natural attenuation has been inadequately characterized. This is important because the final
remedy will depend on natural attenuation; and



N393 EPA Response:



See response to Comment 3-4.



7.2.4  Biodegradation has been oversimplified. The single degradation rate used for each
constituent does not appropriately reflect the variation in geochemical conditions across the site.



N394 EPA Response:



See response to Comment 3-5.



7.3  The following conclusions pertain to the proposed groundwater remedial strategy:



7.3.1  The proposed remedial approach ignores developments in aggressive remedial technologies
such as in situ oxidation.
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N395 EPA Response:



See response to Comment 4-2.



7.3.2  In addition the potential to mobilize onsite and offsite plumes does not appear to be
adequately addressed. Specifically contaminant plumes at Douglas Aircraft and International
Light Metals which are to the northwest of Del Arno have not been addressed.
 
N396 EPA Response:



See response to Comment 4-3.



7.3.4  The effect of rising water levels on the groundwater extraction and injection system have
not been evaluated, and most importantly no duration of cleanup has been developed.



N397 EPA Response:



See response to Comment 4-5.



7.3.5  Inadequate details about the basis for TCE plume remediation have been provided. What is
the basis for using 9 extraction wells and 1 injection well in the B Sand in the TCE/PCE areas,
etc?



N398 EPA Response:



The absence of full characterization does not preclude the FS-level development of the
remedial scenario for TCE. The proposed source-control remedy for TCE is based on the
limited data on TCE distribution, and is therefore conceptual and performance-based as
explained in the JGWFS. The performance-based, remedy specifies general remedial actions
(i.e., pump-treat-inject), and assumes that the remedy will be optimized at the remedial
design phase to achieve the required performance. The number, locations, and pumping
rates for the TCE source-control scenario were specified only for the preliminary
order-of-magnitude cost estimate based on the general understandings of the hydrogeologic
conditions and fate and transport of TCE. Because the TCE-remedy component is the same
for all remedial alternatives, the cost of the TCE remedy does not affect the relative
comparison of the remedial alternatives and selection of the final remedy. As stated in the
JGWFS, the TCE remedy may be modified at the remedial design phase, as necessary, upon
collection of additional data.
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7.3.6  Failure to acknowledge potential operations issues.



N399 EPA Response:



See response to Comment 4-4.



7.4  The following comments are provided pertaining to the existence of potential source areas:



7.4.1  We strongly believe that the EPA needs to evaluate the impact on known and potential TCE
source areas adjacent to the Joint Sites, before implementing an aggressive pump and treat
program with no defined end point.



N400 EPA Response:



See Response to Comment 4-3. EPA concurs that the sources and extent of chlorinated
solvents at the Joint Site need to be further assessed prior to the design of the Joint Site
remedy. However, the existing data are sufficient for the feasibility-study-level evaluations
such as the comparative evaluation of different remedial alternatives. The selected remedy
for the dissolved contaminants at the Joint Site, such as pump-treat-inject approach for the
(1) containment of dissolved contaminants, (2) containment of the chlorobenzene and TCE
sources (i.e., DNAPL), and (3) removal of the chlorobenzene mass, will not likely change
based on the potential findings on TCE distribution and sources.



7.4.2  Completely define the sources of TCE/PCE in this area in light of the discrepancies noted in
concentration of TCE/PCE in soil vs. groundwater, prior to implementing groundwater
remediation for the Joint Sites. There is reason to believe that additional sources may exist in the
area of concern.



N401 EPA Response:



See response to Comment 7.4.1.



7.4.3  Inadequate soil sampling and groundwater quality data exist for the former “pits and
trenches” located on the northwestern portion of the Del Amo Site. This area should be further
investigated.



N402 EPA Response:



Additional investigation will be performed as part of the ongoing RI/FS process for soils and
NAPL at the Del Amo Site that may include the Pit and Trench Areas.
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Scott, EPA has not received the official report for the results of the Sep 2014 sampling, but I asked
 Montrose if I could have a draft copy of the pCBSA figures.  I thought it might help you too.  Please
 note that Montrose said they are currently being checked and are subject to change….  I hope to get
 the report in a few weeks, so if you could hold off copying until they have been checked, I would
 appreciate it.
 
Cynthia
 
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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